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ABSTRACT

Data are presented for wall temperatures and heat transfer
coefficients for solid-vapor mixtures of parahydrogen and nitrogen
flowing in an electrically heated straight tube of length 40 times its
diameter. These are interpreted by the application of flat‘plate,
constant property boundary layer theory to models in which the solid
particle geometrical distribution takes on simple limiting forms. The
observed enhancement of the heat transfer coefficient over that for
gas alone traveling at the same velocity is qualitatively predicted
as a fmetion of a dimensionless heat flux, the Sterman parameter
qw/vaX . This parameter is also shown to be an index of particle-
wall interaction and is used to correlate observed limiting wall heat

fluxes above which free flow may be guaranteed.
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1. INTRODUCTION

The study described below was conducted in order to obtain infor-
mation on the flow and heat transfer characteristics of single component,
solid-vapor mixtures flowing through rocket engine propellant supply
lines and propellant tank vent lines. The mixtures are formed when
cryogenic liquid fuels are introduced into lines open to space atmospheres
and thus at pressures below 10-6 torr. This is well below the triple point
pressures of most liquid fuels. Triple poinf pressures of some common
liquids are listed in Table 1. Such circumstances are most commonly
encountered during the idle period or restart of an engine and during the
accidental venting of liquid from a supply tank and can lead to lines

plugged with solid.

Table 1.

Summary of Triple Point Temperatures and Pressures

Triple Point Temperatures Triple Point Pressure

(°K) (torr)

Parahydrogen’ 13.8 52.8

- Nitrogen 63.2 94. 1
Fluorine 53.5 1.92
Oxygen 54.4 1.14
Water 273.16 4.58
Carbon Dioxide 216. 6 3885.2

In order to obtain basic information on this phenomenon, liquids
were expanded through orifices at the entrance of a simple straight tube
and then discharged into a chamber under vacuum. Fine suspensions of
solids in their own vapor were formed and, under certain heating conditions
of the tube, were seen through windows in the vacuum chamber to discharge
freely from the tube in a fairly homogeneous column. Under conditions of in-
sufficient heat input, discharge became unsteady and even ceased with the

tube temporarily blocked with solid.



The goals of the study were to establish heating conditions which
would permit free discharge of the solid-vapor mixtures and to measure
heat transfer coefficients for heat input through the tube Wall.v The latter
are, in fact, unique two-phase, forced convection heat transfer results,
but are quite related to more familiar studies of inert solid-in-gas sus-
pensions [1-5].

Previous studies of flow and heat transfer to gas-inert solids
mixtures were motivated by the desire to improve the heat transfer coef-
ficient of a gas stream. Experimental data of various workers including
the authors themselves were compared by Farbar and Depew [1]1for
various solids (glass spheres, catalysts, etc.) suspended in air streams.
In summary, their work showed that the pure gas heat transfer coefficient
could be enhanced, enchancement increasing with the proportion of solids
present and decreasing with particle size. Particles greater than 200
microns did not appear to affect the'heat transfer while 30 nﬁcr’on parti-
cles gave up to a four-fold enhancement for solids-to-gas mass flow
ratios up to 10. For the smaller particles, however, at mass {low
ratios less than 4,a decrease in heat transfer coefficient below the
pure gas value was noted. Similar observations were reported by Tien
and Quan [2]. They worked at mass flow ratios <3.5 with 30 micron
and 200 micron particles in both glass and lead. Only for the 30 micron
glass particles was significant enhancement noted; significantly, glass
has a volumetric heat capacity about 30% higher than that of lead.

Abel, et al. [3]conducted experiments with micronized graphite
(particles in the size range 1 < Dp <10 microns) suspended in helium and
nitrogen gas at mass flow ratios up to about 3. Only marginal enhance-
ment of heat transfer was obtained, but the meaning of the results is ob-
scured by the occurrance of deposition of graphite on the walls of the test

section.



Theoretical expressions for heat transfer coefficients for gas-
inert solid flow have been derived. In a simplified tréatment of heat
transfer in fully developed turbulent flow, with uniform distributi_on of
very small particles and an unperturbed velocity profile, Tien[4] showed
that the enhancement was proportional to the féctor

< 1+ _:E_._Ei._)
v p,Vv

In a laminar boundary layer analysis Edelman[ 5] derived the

enhancement factor

(i) ()

Vv P,V

Again, uniform particle distribution was assumed.

From this work the major effect of the presence of inert particles is
clear: particles act as heat sinks for the vapor and, insofar as they do
not constitute a hydrodynamic disturbance, they prolong the entrance region

and consequently enhance heat transfer.

For subliming solid-vapor mixtures,only the previous work of
Jones, et al.[6] is available. Preliminary studies were made of heat
transfer to solid-vapor mixtures of parahydrogen below its triple point
pressure flowing through a short (length = 13 diameters) uniformly heated
tube. Enhancement was again observed and a dependence upon heat flux
noted. A correlation was suggested in which a dimensionless heat flux, the
Sterman parameter, was used. This is discussed more fully below. In
that work only hydrogen data were reported since it was found impossible

to obtain free flow of solid~-vapor mixtures of nitrogen in the same apparatus.



In the present study a tube of 40 diameters length was used and
was inVestigated for both parahydrogen and nitrogen. Free flow was
achieved by concentrating heat in the vicinity of the entrance orifice.
Heat transfer data for the two fluids permit a test of the correlation,
suggested in the earlier study, here interpreted in the light of an
analysis presented below. This analysis permits some interpretation
of the form of the experimental correlation in terms of the distribution
of solid particles over the cross section of the tube.

Under one approximation the analysis suggests that particle size
would be an important factor in predicting heat transfer coefficients.
An attempt was therefore made at photographing the solid particles
discharging from the tube. Although quite clear photographs were
obtained, it is not possible to pick representative particle diameters
due to the wide range of particle sizes observed. However knowledge
of this range was found to be of use and some additional qualitative information

was obtained on the distribution of particles over the tube cross section.

2. EXPERIMENTAL

'2.1. Flow System

The solid-vapor mixtures were investigated in a continuous flow system
in which a cryogenic-liquid, nitrogen or parahydrogen, was expanded through
an orifice into a straight, heated tube and then discharged into a vacuum
chamber. Figure 1 illustrates the flow system used.

The test liquid at a suitable pressure flowed from the supply dewar
(A) through a precooler (B) into the plenum chamber (C) in which the thermo-
couple reference junctions were embedded and which also served as a
reservoir for measuring temperature and pressure of the liquid before
it entered the_ test section. The ligquid then expanded through an orifice into
the test section (D) where the pressure was well below the triple point

of the fluid being tested.



The use of the precooler assured that subcooled or saturated liquid

was maintained in the plenum chamber. The discharge pressure was
maintained by one or two reciprocating vacuum pumias (E)I each having a
capacity of 310 liters/sec at 10 torr and was cc’m’croll‘ed by an absoiute‘pres-
sure sensor (F) vacuum pump butterfly valve (G), and pneumatic proporb-

tional controller (H).
2.2. Test Section

The details of the test section are shown in figure 2 and 2A. It was an
"Inconel tube of 1.37 cm internal diameter (9/16" O.D.,0. 012" wall)
having a length-to-diameter ratio of approximately 40 between the inlet

orifice and the end of the tube.

Ten calibrated chromel-constantan thermocouples, located as
indicated in figure 2 were used to measure wall temperatures; four

heaters in the apparatus were used as follows:

1. Cartridge heater (P) upstream of discharge orifice for
varying the quality of the stream.

2. Heater (N) adjacent to discharge orifice to prevent caking
of solid on the tube wall adjacent to the orifice.

3. Main test-section heater (L) (wound uniformly and noninductively)
along the length of the fube to supply heat to the solid-vapor
mixture flowing in the test section. This heater could also be
electrically wired so that upper and lower sections of the tube -
were independently heated.

4. Auxiliary heater (M) at the lower end of the test section to
prevent heat loss from the bottom of the warm tube wall to
the cold vacuum insulating jacket. An eleventh difference
thermocouple (Q) located between the tube wall and the insu-

lating jacket flange provided an error signal for a temperature



controller which supplied power to the auxiliary heater (M)

and continuously compensated for this heat loss.

Pressure taps H1l and H2 located at the top and bottom of the test
section were used for measuring static pressure drop along the tube

during free flow of the solid-vapor mixture.
2. 3. Instrumentation

A data acquisition system consisting of a digital voltmeter, ampli-
fier, scanner, and printer was used for measuring and recording all
voltages and currents. These included heater voltages and currents,
thermocouple emfs and the voltage drop and current through a germanium

resistance thermometer located inside the plenum chamber, C.

Flow rates were measured by means of a calibrated flow orifice,
the pressure drop being read on a water manometer. For niftrogen runs,
the flow rate was varied by changing the test discharge orifice size, while
for hydrogen different flow rates were obtained more conveniently by varying
the pressure upstream of the orifice. The flow orifice was submerged in

the precooler to assure single-phase liquid flow.

Discharge chamber pressure was measured by an absolute pressure
mercury manometer, and a specially designed mercury U-tube manometer
capable of indicating small pressure drops was used to measure the pres-

sure drop along the test section.

Photographs of the emergiﬁg solid-vapor stream were taken using
a commercially available microflash unit, which had a flash duration of
0,3 x 10-6 sec, and a specially constructed camera consisting of a lens, a
1 meter expansion bellows and film holder. Because it was impractical
to locate the camera close to the discharging stream inside the vacuum

chamber, the special camera arrangement was necessary to obtain sufficient

-



resolution of solid particles. A traveling microscope was used to measure
particle sizes in the photographs.
2.4. Experimental Procedure

The discharge chamber was evacuated to a pressure well below
the triple point of the test fluid; liquid was then transferred from the
supply dewar to the precooler accomplishing cooldown of the transfer line
and filling the precooler.

Cooldown of the system between the: precooler and test section was
accomplished by venting the plenum (C) to the discharge chamber. Vent-
ing was discontinued when the germanium resistance thermometer located
in the plenum chamber indicated the presence of subcooled or saturated
liquid. At the first sight of solid emerging from the test section (viewed
through windows in the discharge chamber), power was applied to the
orifice and main heaters until free flow of solid and vapor was obtained.
The automatic temperature controller governing the auxiliary heater was
then placed in operation.

Heat transfer data and photographs of the emerging solid-vapor
stream were taken for a set discharge pressure and flow rate (dictated
by the size of the test discharge orifice and/or upstream driving pressure)
with variable heat flux to the test section.

Previous work [6]indicated that at low heat fluxes flow was im-
peded due to adherence of solid to the tube wall adjacent to the discharge
orifice. In order to qualitatively examine the heating conditions necessary
for free flow in a region of parallel flow (in contrast to the region near the
discharge orifice where the flow has a considerable radial component), the
heat flux to the lower 8 cm of the tube (farthest section from the orifice)
was reduced while the upper section heat flux was held constant. Heat

transfer data were also taken during these runs.



In order to investigate the effect of varying the quality of the mix-
ture, power into the cartridge heater was varied while discharge pres-
sure, flow rate and heat flux into the test section were maintained con-
stant, The power into the cartridge heater was increased until flow of
solid-vapor stopped, indicating the liquid upstream of the discharge
orifice had been vaporized. A significant variation of quality was not

accomplished.

3. RESULTS

Typical photographs of the solid-vapor mixture discharging from
the end of the test section are shown in figures 3 and 4 for hydrogen.
The absence of visible solid particles in the vicinity of the wall is clearly
evident in figure 4 where the heat flux was three times that for figure 3.
Photographs also indicated that a wide distribution of particle sizes
existed in the solid vapor stream ranging from 10 to approximately 500
microns. The limits on particle size are wide since is was not possible
in all cases to determine whether some of the particles being measured
were individual or optically superimposed particles. Particles less than
10 microns could not be seen clearly with the photographic resolution

available.

Selected temperature difference (TW— Ts) profiles are given in
figures 5 and 6 for hydrogen and figures 7 and 8 for nitrogen. The inside
wall temperature, Tw, was calculated by correcting measured outside
wall temperatures for temperature drop through the tube wall. The bulk
fluid temperature at a given station was taken as the saturation tempera-~
ture, Ts’ corresponding to the pressure in the tube at that point, there

being no means to actually measure it.

The heat flux to the fluid was calculated from the measured elec~
trical power input;taking into account axial conduction along the tube

(based on measured wall temperatures) and radiation losses.



The heat flux uncertainties were + 1/2 percent and uncertainties
in the temperature difference were less than + 5 percent for approxi-
mately 90 percent of the runs, the worst uncertainties being * 25 percent
to + 150 percent at low heat fluxes (<0.02 W/crnz) for hydrogen data
points. The uncertainties in temperature difference were almost entirely
due to a tendency of the wall temperatures to drift randomly during a run.
The arithmetic average of all the measured values (5 readings per datum
point taken over a 2-1/2 minute interval) were used in the reported results.

In general, for a given heat flux, flow rate and discharge pressure,
the trend was an increase in (TW—TS) with axial distance along the tube.

At a given heat flux and flow rate,discharge pressure did not appear to
significantly affect the temperature profile for hydrogen while for nitro-
gen the general trend was a decrease in temperature profile with increased
discharge pressure.

The temperature profile dependence on flow rate is also illustrated
in figures 5 through 8. For hydrogen with a constant heat flux,an increase
in flow rate decreased the temperature difference (increased the heat-
transfer coefficient) at all stations. However, for nitrogen, between
stations 5 and 7 only, the opposite is shown to be true as evidenced by
the generally steeper rise of the curves in figure 8 compared to those in
figure 7.

Attention is also drawn to the fact that wall temperatures remained
close to saturation temperature for greater values of x/D in the case of

nitrogen than with hydrogen.



In the discussion below it has been convenient to illustrate the
results by a plot of the enhancement factor, £, vs Sterman parameter,
NSr' The estimated uncertainties in these quantities are % 10 percent
and + 1 percent respectively for most of the runs, worst values for f being
+ 30 percent to = 155 percent at NSr <0. 0003 due to large uncertainties in
(TW..TS) at low heat fluxes.

While it was possible to obtain a plugged tube when the entire main

test section heater power was sufficiently reduced, this was not so when

H
{

only the power to the lower 8 cm of the test section was reduced. Althoug'h
the flow oscillated, plugging was not obtained for any measurable or repro-
ducible length of time. Heat transfer data taken during these runs sub-
stantiated the trends of f vs NSr shown in figures 10 and 11. Since plug-
ging did not occur in these runs it was possible to attain lower Sterman

parameters for N, and results indicated a dipping down of the curve at

2
low Sterman parameters. Because of the nonuniformity of the heat flux
applied to the entire test section (power to the bottom 8 cm of the section
was reduced while power to the remaining upper portion was held constant),
these results are not included in the data shown in figures 5 through 11,
where uniform heat flux was applied to the entire length of the test sec-
tion. However, figure 12 illustrates conservative heating conditions

necessary for free flow for the range of variables encountered in this
study.
4., HEAT TRANSFER THEORY
A complete theoretical description of heat transfer coefficient for
the subliming, solid-vapor mixtures investigated in this work would treat
momentum and energy transport for the two phases—particle and vapor —
in the presence of turbulence, particle transport, vaporization, compressi-

bility effects, and temperature dependent transport properties. Such a

10



general treatment is not yet available and the interpretation of the experi-
mental results’must proceed from simplified analyses. Such analyses at
this stage of knowledge have the advantage of separating out dominant
effects and pernélitting some insight into the total process. An alternative
procedure is to formulate the govérning differential equations and boundary
conditions and produce a purely humerical solution, but here insight is

not improved without very extensive calculations because the functional form
of the result is not known. It is further found thaf solutions are often not

possible because of lack of knowledge of details of processes.

For the present treatment it was decided to use a boundary layer
technique for laminar, incompreésible, constant property flow over a
flat plate with constant heat flux and investigate perturbations of the well
known single phase results by the presence of vaporizing solid particles.
It was considered that, being an entrance region with free stream turbu-
lence enhanced by that from the orifice, the flat plate laminar boundary
layer assumptions would be particularly appropriate up to the point of
boundary layer transition. Some slight deviation from the flat plate result
would be expected towards the end ‘of the tube where the boundary layer is

estimated to be between 10 and 20 percent of the tube diameter.

Esgsential for this analysis is a description of the size distribution,
geometrical distribution and velocity distribution of the solid particles.
A single size particle was chosen representing an average particle. For
the geometrical distribution,two extreme cases were considered. In the
first, a uniform density of particles was assumed throughout. In the
second,it was assumed that particles exist only outside the thermal boundary
layer. The first case corresponds physically to a high degree of mixing or
a low heat flux, while the second represents the case of no mixing and im-
mediate vaporization of particles entering the boundary layer. The true

physical picture lies obviously between these extremes. The two

11



cases are referred to below as the ""uniform particle density'' and 'vapor
film' cases respectively. For the velocity distribution of the particles it
was decided to treat only the case where no relative velocity exists between
the phases, as would be the case for sufficiently small particles.

The details of the analysis are given in Appendix A. The procedure,
the von Kdrmadn approximate integral method [7], may be outlined as
follows. Integral equations are written for mass, momentum and energy
conservation for both particle and gas phases separately and for the com-
bined phases for total conservation in a volume element which includes the
boundary layer. Fourth order velocity and temperature profiles are chosen
to satisfy all important boundary conditions. These are substituted into
the integral equations, and after carrying out the integration,a first order
differential equation results for both momentum and thermal boundary
layer thicknesses. The momentum equation may pe integrated immediately
and the result substituted into the differential equation for the thermal
boundary layer. The resulting differential equation is seen to resemble
the usual single phase equation except for terms due to the presence of
particles. The differential equations are soluble when a simple perturbation
technique is applied. This leads to an explicit expression for the thermal
boundary layer thickness as a function of x. For the case of uniform
particle density, a second simple asymptotic solution is possible when
the preserice of solid dominates. In this case the usual single phase
terms may be neglected and the solution is identical to that which would
be obtained if the solid-vapor mixture were stagnant,as shown by Simpson [8].

Finally, heat transfer coefficients, h, are evaluated and enhance-
ment factor, f, calculated. This is defined as

f = h/h°

where h® is the heat transfer coefficient for the vapor alone, traveling at

12



v

the free stream velocity of the mixture.

" as follows:

Case 1

where

and
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- Uniform Density Model.

(a) Perturbation Solution:
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The results may be summarized

(1)

(2)

(3)

(4)

(5)



where

and
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Mis a function of NPr only and is defined in Appendix A.

(1 e qv/q‘”)l/3 1/3
(t+a/a,)(1-29/4,)"7

f =

14

(6)



5 DISCUSSION

5.1 Heat Transfer

In this discussion an attempt will be made to interpret the broad
features of the experimental results with reference to the theory pre-
sented. In the region close to the discharge orifice, the fluid mechanical
situation of the stream impinging on the tube wall with a non-equilibrium
condition existing between the phases does not lend itself to analysis.
The rather complex behavior noted above in figures 5, 6, 7, and 8 in
which the two fluids appear to behave differently is evidence of this.
However, it is supposed that adjacent to the wall a laminar boundary
layer does begin to develop in some manner in the region of the orifice.
It is further expected that the development of the boundary layer becomes
less dependent on this orifice condition the farther one proceeds down the
tube, so that the wall temperatures or heat transfer coefficients here
should be amenable to analysis. ‘

The temperature difference profiles of figures 5, 6, 7, and 8
show typical single-«phase behavior away from the orifice except for
erratic behavior near the end of the tube. (This amounts to a small
percentage since here the temperature differences are high.) Theory
predicts, however, that the heat transfer coefficient should be en-
hanced by the presence of vaporizing solid. Unfortunately, it was not
possible in these experiments to measure heat transfer coefficients for
the single phase, pure gas case under comparable conditions, and there-
fore recourse must be had to calculation.

It was suggested in a previous paper L61by a dimensional
analysis that, for a given value of x /D,a correlation should exist
between the enhancement factor, f = h/h°, and the Sterman parameter
NSr' While the present theory qualifies this somewhat, the plot is
still convenient in that one can say something about the trend to be

expected, namely: at large values of NSr’ f should decrease to an
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asymptotic value of 1.0 for all values of x/D. This is the prediction
according to equatioﬁ (6) and, in words, means simply that for high heat
flux the tube wall becomes blanketed by a thick layer of gas which, in the
limit, becomes pure gas flow as all the solid ié vaporized. o

If fully developed turbulent flow existed toward the end of the tube,

the Sieder-Tate correlation [9]

o

0. .
8NO 33

= 0.026 (k/D) NRe Pr

0. 14
be (b/u ") = b

could be used to calculate the heat transfer coefficient, h°, for the pure
gas traveling at the same velocity as the mixture. The enhancement

factor so calculated is shown in figure 9 plotted agaiﬁst N_ for x/D = 39,

Also shown are the data from [6] for x/D = 13. Apparentlff:he Sieder-Tate

correlation overpredicts the equivalent pure gas heat transfer coefficient

since the enhancement factor for x/D = 39 approaches a value of 0. 5-0. 6.

The data for x/D = 13 approach 1.0 as was noted in [ 6], but it now seems

likely that part of the enhancement here when compared to fully developed

turbulent flow is due to this station's being higher in the entrance region.
In the theory presented in this pé,per it is suggested that laminar

boundary layer theory could be used to describe the developing wall

temperatures. In figure 10,the enhancement factor presented was calcu-

lated for x/D = 39 using for h° the value obtained from equation (11b) of

Appendix A for pure vapor traveling at the same free stream velocity

as the mixture. Transport properties were calculated at T = (TW + Ts)/Z.

The enhancement factor calculated in this way is now compatible with

the stated requirement at’ large values of NSr for x/D = 39. For all

other values of x/D, f is greater than 1.0 also and shows the correct

trend of decreasing as NSr increases. It is noted also in this figure

that the data for hydrogen and nitrogen correlate well.

According to Schlichting[7] the transition of a laminar to a turbulent

boundary layer takes place over a flat plate at a Reynolds number, based on

16



length, of vt-h‘e order of 3 x 105. In the presenf experiments this vai&é is

" often ekceeded toward the end of the tube and, indeed, some of the erratic
behavior of the temperature difference profiles, particularly at high

heat fluxe s,cduid be explained by this; the possibilify should not be ex-
cluded that at low ‘heat flux the unVaporiZed particles in the boundary

~ layer damp out.turbuiéxit fluctuations and therefore stabilize the flow.

In either case it is clear from figures 9 and 10 that fully developed
turbulence was hot_attained in these expériments, and the laminar
boundary layér calculation of h° is reasonable.

It is how also clear that, except at high values of NSr’ heat
transfer is enhanced by the presence of subliming particles; indeed,
according to figdré 10,up to a tenfold enhancement was realized.

Thedretical' values of f are also shown on figure 10. At high
values of Ny , £ was calculated for x/D = 39 and the range of Np _
encountered experimentally using equation (6) for the vapor film model.
Unfdrtuna’tely," the range of validity of the calculation does not encompass
- the experimental data; but it appears that this model could represent

the correct asymptotic. behavior for large values of N If anything,

the theoretical curve is too far to the right. The 'unifoiin particlé
density model was applied using thé extreme values of particle sizes
observed. For the 500 micrbn farticle 8, the perturbation calculation of
‘equation (2) is valid and the result is the lower shaded area at the left
of the figure. For 10 micrdn pé,fticles, the perturbation term, c, is
too large for equation (2) to be valid. However, this case may be
handled by the asymptotic solution, equation (4). This is represented
by the upper shaded area at the left of the fi‘gux"e. These two results
have been plotted at'low N. r because this is precisely where uniform

_ S
~density is expected, i.e., low heat flux and, consequently, no vapor film.
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Doap
.The result obtained for the enbhancement factor from the ,. . ...
asymptotic . solution is in good order of magnitude agreement with ,.i.....
experiment, and.the predicted independence oﬁN_Sr actually follows,the .

data for .small N The perturbation solution is either inapplicable :. -

r
{small p.a.rticlesior- predicts too low an enhancement (large particles).
It is evident that particle size data are crucial if the enhancement factor is
to be accurately predicted, but it is felt that these results using a wide
range of particle size are at least.encouraging. -

A,,fqrtherv point.of interest is the dependence of the enhancement
factor on,positibn along the tube. .This is-illustrated in figure 11 for hydrogen
data at x/D = 8, 19,. and 39. --..:v~_\,Al,so,. presented for cof,n-parison_are
the data for. x/D = 13.from [6].  The two sources of data seem to be
reasonably. compatible. , Although h° itself contains a dependence on
x/D, _'i_t,is‘. éﬂggep'thz}t‘. this is not, sufficient to compensate for.the experi-
mental dependence of h; the data for. different x/D do not merge together,
That this is expected can be shown by calculating f for the vapor film
model for different x/D In doing this,equation (6) has been used again,
but in order to, obtafir}. better agreement with the data, the density,.p ,
of partig,les_in,»thej free stream has been reduced to obtain a fit_wifchp
the data for x/D = 39. This is not without reason when one remembers
that in-the yapor film model all solid is assymed to exist as very,small
particles which vaporize in a negligible time. This is obviously not
the case in the experiments and only a fraction of the particles will be
effective,in this way. Having thus obtained a {fit for x/D = 39, the curve
for x/D .=.8 was calculated with the same value of pp, and for the same -

range o_f-,-NR .

o The shift is seen to be reasonable when compared with'

the data.
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The preceding - discussion leads to the following interpretation

of the observed trend of f with NSr’ At low heat flux and hence low NSr’ -

the distribution of particles is unperturbed by vaporization and is independent
of NSr as predicted by the uniform density model. Increasing NSr
vaporizes particles from the region adjacent to the wall,forming some sort
of film as particle concentration is depleted. Although the discontinuous
concentration profile used in the vapor film model is nat’ realistic, it isfelt
nevertheless that the same interpretation can be given to the role of N

Sr

as is indicated theoretically, namely, N_, is an index of the departure

of particle concentration profile from unsi;f.'orm. A striking confirmation
of this interpretation is obtained from the photographs, figures 3 and 4,
of the solid vapor stream emerging from the end of the heated tube. In
figure 4’NSr is 2. 3 times the value iﬁ figure 3; all other conditions are
comparable.
5.2. Heating Configuration for Free Flow

The preceeding interpretation of Nsrcan be put in another way.
Since uniformity of particle distribution is approached with decreasing
NSr’ it must also be an index of particlewwall interaction. That thiks is
explicitly the case is shown in Appendix B in a dimensional analysis of
the forces acting as a particle. The Sterman parameter plays much
the same role here as Kutateladze's parameter in boiling systems [9].
The latter indicates a change in liquid-wall interaction as nucleate
boiling transforms into film boiling.

In figure 12 an estimate is made based on operating experience
of the lowest safe value of NSr as a function of x/D above which free

discharge can be guaranteed. Below the value indicated, the flow may

become erratic or even stop altogether with solid plugging the tube.
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Also shown are the corresponding heat fluxes for the two fluids at several
flow rates. One can immediately see that higher heat fluxes are

required to maintain free flow of nitrogen than are required for hydrogen,

a consequence pfimarily of the higher molar heat of sublimation of nitrogen
At the right-hand end of the figure are curves which indicate the results
obtained when the heat flux was lowered in the lower 8 cm of the tube

while being held constant over the main section. For these results the

main section was not at its lowest safe heat flux.
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7. NOMENCLATURE

Coefficient of le in dimensionless temperature profile

c
Cp Constant pfessure specific heat of vapor J/g°K
D Inside tube diameter , » - cm
D};) Average spherical particle diameter : cm
f Enhancement tactor--defined in text.
F Force on particle : dynes
G Rate of vaporization per unit volume g/cc sec
h Local heat transfer coefficient W/cmz" K
hpl Partic;le heat transfer coefficient ' ‘ W/cm2°K
k Vapor thermal conductivity . _ W/cm°K
K Critical value of N
, T Sr

m  Mass of particle g
Ny, Nussett number, hD/k
N Particle Nussett number, h D /k

Nu, p PP
NPr Prandtl number, uC. /k
, _ P
Npo Reynolds number, (pp + pv) UD/u
NRe,v ngnolds number, | %UD/;J.
Ng, ~ Sterman parameter qw/vak
q, Heat flux at vapor film boundary . W/cm2
9y Heat flux through tube wall ' W/cm2
S Shape factor (surface area of particle/n-D;)

.22



48

(e

<

W

R

o O

'_d'D

Local mean temperature of vapor

Local wall temperature

Local saturation temperature

Free stream velocity for flat plate analysis
Radial velocity component

Axial distance a.long‘ flat plate
Perpendicular distance from wall
Proportionality constant-defined in text

Temperatuxé ,dﬁference TW - Ts

- 6
(q,, - a,) 8, /2k
6
%,0,/%
Momentum boundary layer thickness
Thermal boundary layer thickness
Vapor film thickficss
6 /8 6 /6
t/ m oF v/ m
Perturbation constant-~defined in text

Dimensionless coordinate (y/&t)

Temperature difference TF-TS

Latent heat of sublimation
Vapor viscosity

Dimensionless coordinate (y/ 8 )

Dimensionless function of Prandtl number--defined in text

Average solid particle phase density

23

e
°K

°K
cm/sec
cm/sec
cm

cm
dynes/cm
°K

°K
°K
cm
cm

cm

°K

g/sec cm

g/cc



Specific density of solid
Total density (pptpv)

Density of vapor

KDP/ Ny, p° S> <>»/?~*> ?;15/ ppﬂ v

(o/M) /2 |

Subscripts

Momentum

Particle

Saturation conditions
Thermal

Vapor or vapor film

W all conditions

Superscripts
Unperturbed pure vapor phase

Two-phase without vaporization

24
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MAIN TEST

SECTION

HEATER -
(L)

.37 CM LD
TEST SECT/ON._

PRESSURE TAP ..
HZ

AUXILIARY
HEATER -
M)

,7“/\/—‘

LIQUID FROM
l PLENUM CHAMBER

CARTRIDGE
7" HEATER (P)
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5 o 57 om
e IR X
;
~—DIFFERENCE
THERMOCOUPLE (Q)
|

SOLID - VAPOR DISCHARGE
Lf TO VACUUM CHAMBER

Fig. 2. Test section, showing heaters and locations of thermocouples.
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Fig. 3.

Discharge of solid-vapor

(qw = 0,093 W/cmz, N
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mixture of hydrogen

op = 0-0035)
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Fig. 4. Discharge of solid-vapor mixture of hydrogen
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{q, =0.29 W/cm”, N . = 0.0015)
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Fig. 5. Experimental temperature difference profiles for hydrogen

with q, 28 parameter--low flow rate
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Fig. 6. Experimental temperature difference profiles for hydrogen
with q,, s parameter-~high flow rate
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Fig. 7. Experimental temperature difference profiles for nitrogen
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Appendix A
Heat Transfer Theory

Treating the particle phase as & continuum, Simpson [ 8] derived
the basic continuity, momentum, snd energy equations for the two phases
separately and the mixture; In these equations the average solid phase
density is described by a function pp while the specific density of the solid
is a constant, ?J’P., The major difference between the conservation equa~
tions for a vapor in the presence of the particle phase and a pure vapor or
gas is that the former contains an energy sink and a mass source. The
mass source - the rate of vaporization per unit volume and time — denoted

by G is given by

h
_6s Pplp
G=p 5y (T-T) (a-1)
P P

where it is assumed that the particles, represented by an average spheri~-
cal diameter Dp and a shape factor S, vaporize at a rate proportional to

the local mean driving temperature (T - Ts), and t};e heat transfer coefficient
hP is based on the surface area of a particle, wDP S. The energy sink is

simply G[A + CP(T - Ts)].

By making the usual boundary layer approximations and integrating
the resulting equations across the boundary layer, or, by making mass,
momentum and energy balances across an element of volume extending
into the free stream,the following integral equations may be written for

the conservation of momentum and energy at a point x along the flat plate.

Mixture Momentum:

du d ~m 2u u |
= = e — - — A-2
b3y j p, U U<1 U)dy (A-2)

y=0 o

Al



Vapor Energy:

8 : 8
d ‘YtC T-T St A
T T PSR T T v ) Ghdy (a-3)

rVI‘he mixture momentum intégral equation differs from the usual
single phase equation [ 7] by the‘a.ppearance of the total density Py instead
of vapor density o, @8 might be expected for the case of zero relative
velocity. The vapor energy integral equation differs by the appearance
of the second integral term. In writing this equation the result has been
anticipated that the thermal boundary layer thickness is less than the
momentum boundary layer thickness. This will be confirmed below.
These are the basic equations which will now be applied to the two extreme

cases of particle geometrical distribution,

Case 1. — Uniform Particle Phase Density (pp = const). Exactly

as for the single phase case treated in standard texts [ 7] a fourth order
polynomial velocity profile is chosen to satisfy the important boundary
conditions which remain unchanged if particle-wall interactions are neg-
lected. Thus

u

s 4
5 = 2t-28 +g, E=vy/6 . (A-4)

Satisfying boundary conditions

azu
y=0,u=0,v=0,—-——2—=0

oy
2
dou o u
y =5 ,u=1U, <=0 2% - (A-5)
m dy aYZ

Inserting —8- from equation (4) into equation (2) results, after evaluating

the integral, in

A2



2pU 37

d 2
Ly o 2L =2 U“s
) 15 dx (pt ﬁm)’
m

which on integrating gives
" 1/2 ‘
Sm = [34){ <th>} . (A-é)

Again, as to be expected, this differs from the single phase case only in

the appearance of Py instead of P

A fourth order polynomial is now chosen to represent the tempera-

ture profile of the vapor.

T

T -

s ) 2 3 4
—T_—:——'f—_ = -T_\-—-: a+bn+cn +dﬂ +en: 'ﬂ: Y/st (A-?)
W S

The coefficients a, b, ¢, d, and e are to be determined. The boundary

conditions to be satisfied are

- 2 G
dT A 4" T w
y =0, T Tw,dy 5 k(+cp) (A-8)
dy
' 2
dT d T
V = 8B, T=T’_:O: —5— = 0,
t s dy dyz

These boundary conditions differ from the single phase case only in the one

2

for at y = 0. This condition should be considered carefully, It will

2
dy

2
be recalled that kV T is the heat sink per unit volume and time. In the

vicinity of the wall the rate of vaporization is given by equation (1) as

A3



and since vapor must be heated up to TW after leaving the solid boundary,

the energy removed from the gas phase is

5 :
k(V = A T -T
(v*T), = G I +C(T - T )]
or
Kv2T) = G_(A+C_T).
4 w P
2
. dZT d T a1 v .
Furthermore, since > < under the usual boundary layer approxi-
dx dy

mation, the boundary condition follows.

Applying the boundary condition (8) to equation (7) gives the following

values for the coefficients:

a=1,15=-<-§’—+z>,d=z-c, e =<

3" 1
where Gw ,
= o (A Ir
¢ 2kT° ( v+ Cp )Bt :

The temperatﬁre profile thus contains a coefficient which is a function of
x through its dependence on Bt and T and, in contrast to the single phase

result, temperature profiles are non-similar. This is a direct consequence
dZT
of the presence of heat sinks and, hence, the boundary condition on —

2
discussed above. dy

Inserting the temperature profile (7) into equation (3) and carrying

out the integration results in the following differential equation:

d 2 .17 \ 3/3 3.
= I = w N[ ———
9w T dx [vapU 5t{A (15 *90 c) 140 ~1260 ¢/ |
471 98 NEN 3 <
+A (180 " 27,216 © )}J +G‘w“%(lo - 60), (A-9)

where A= Bt/am'
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‘If the approximation is made that the variation of (A + GC) with x is

2
®
negligible compared to A, it may be readily shown that ¢ = -—%—— where
- z
> D 2 A Tp *
- _gﬁ_?___s_ < = =(r +I'C )
Nu,p A pp

Furthermore, I' = qwat/k(z +—(35). Making the substitution for I

in equation (9) results in equation (10)

pCU

1 = — N T T B
dx k(“ 15 \140 ~ 1260

471 2¢ A /3 <
ta <180 27, 216 )}J (2 +c/3) J* TZ)"BT)) (A-10)

It will be noticed that if ¢ is put to zero in equation (10) and pp

to zero in equation (6), i.e., Py =P, then the equations reduce to the

single phase case and by integration the familiar results are derived:

d/2

5.0 = 5.83 x1/2< a ) (A-11a)

m p U :
\'2 .

1/2
) 1/2 -1/3

= A-11b
B, 4.44 x " "N <p T (A-11b)
and L = o761 N V3 (A-1lc)

Pr

If ¢ is put to zero but p_ is not put to zero,the results are:
P

) P, v1/2 |
8, = (1 +pV 8. (A-123)
VL |
51:1 = <1 +—E)R 5t° (A-12b)
v
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p_ /3 ~ )
1 :
A = (1 +——£—) AQ. ’ (A-12c)
pV

Finally, the terms in ¢ may be regarded as a small perturbation
and, considering only terms of first order of smallness, equation (10)

becomes

p CU

b= dx[ 2k Ot (15+90 )]‘Pl % © (A-13)

Integrating and substituting for x from equation (12) results in

X
N Y P O G IS (15 34 3
°t T % [T TxJT0 OE \34) Pr
o -1/3 41/3
(1 +;P—> c]

Since c is regarded as a small perturbation, we may substitute ¢ =

1,02
(5, /Z)°. Then

Stl [1 - (5 /2 (ifw 0. 186 N. 1/3 (1 R ) 1/3)J1/3 (A-14)

v

]

11/3
)"

or 1 1 c
o) St

The requirement 6t < Sm is now seen to be satisfied since gtl/am <1

for pp/pv <1. The local heat transfer coefficient is

2
ks 1
B¢

> {A-15)
t t t 36t2

Ab



Whereas for the single phase case we have

Then the enhancement factor, f, defined as h/hO is

80 60 61'2 50 8061
fom b ot <,t O S g
by 6% =) 8  z?
or
f= 4 pp/pvﬂ/é[l/u - e)1/3+%(5t1/2>zj (A-16)
where

1,21 A 1/3 -1/3
= N = L _o.
e (61;/ ) [5 K 0.186 NPr (1 +pp/pv) J
1. , .
and 5, is given by equation (12).

A simple solution may be obtained for ¢ >> 1 if it is assumed that
heat transfer from gas to solid is so effective that mnegligible heat goes
toward raising the temperature of the vapor. This has already been con~
sidered by Simpson| 8] using third order polynomials to represent velocity
and temperature; a very similar result is obtained in the present case.

The approximation implies that the derivative in equation (3) is zero. Thus,
Ot
= A dy. A-11
Ay, g GAdy ( )

This may be evaluated immediately from equation (10) by again neglecting

the derivative, whence

2c A 3 C A
g ——— ——— e - 18

AT



or since ¢ >> 1,

_ <1oxj/zz
sk
N ‘

-~

1/2

12 %
= (10 P
51: - (3 ) <p /NNu,pS) Dp .
P
Then, from equation (15) neglecting the first term

1/2-p /2 %
h-(ig [—-‘EN SJ ..).‘__]]g_

N

-pp Nu, p A p
and o
. £
5-1/2;—22 1/2>\ 6‘5
J o= 6 LN NNu S 2 D
pp 3P p

- i = < : = =
Case 2. Vapor Film (pp 0,y By pp const, y 5t)

(A-19)

(A-20)

(A-21)

In order to make this case tractable it is assumed from the outset

that the velocity profile and momentum boundary layer thickness are still

given by equations (4) and (11a) respectively.

Since now, however, all vaporization is concentrated at the edge

of the thermal boundary layer, the second integral in equation (3) is zero

and in its place appears 9, the heat flux at the edge of the thermal boun-

dary layer, Thus

d P -
- = —— u -
9, -9, - S} pVCp (T =~ T )dy

(A-22)

where § is the new thermal boundary layer thickness or vapor film thick-
v

ness.

The following temperature profile is now introduced:

A8



1-2n420 -1+ !F?_/I.‘1 (1 -1), M= y/8 (A-23)

;= (o, -a) a/Zk
2 = 98 /k

This profile reduces to the usual single phase case when q, = 0. It will

H
]

H
I

be seen that this temperature profile satisfies all important boundary con-

ditions although 9, remains as yet an undetermined function of x.

2

-k 08 o978
Atn:o’ e:r +r, -—-—-----:q y  — = O

1 2 8y x| W anz

' 2

) “k 96 378
AtT= 1, ©6=0, === q,—=0.

fo)
B, il L ET]Z

Substituting the temperature profile of equation (23) andthevelocity profile

equation (4) into equation (22) and integrating yields equation (24).

Cu gl ) 3 4
@ -q =oyp 4 D W W s28 34 Ay, 2
w Yy K dx 2 15 " 140 180) WOy

3 4 .
A A A
' (3‘-3’5“*“3‘5 } (A-24)

Integrating and dividing through by x

p.C U (q -%)
-2 =___P_ 2w v E.é_éé__ b
§qux kx LSV 2 <15 140+180)+q5

oot
w
e

A AT
. <§, B} “’"""5"6)}' (A-25)
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An approximate solution of (25) for 5V may be obtained by neglecting all

but the terms in A. Then, if equation (11a) is used to eliminate x,

X
q
1-;{1-5-‘-’-dx=34N [—%—5-+—1‘-15-——li]/.\3
q, r q,
Now
dév 3 4 as_ .
- A = A(24 - A4
q uluépp T = U e M2a- 207+ ) —
y.“"V'

and if q /4 _ is regarded as a small perturbation,it may be evaluated
v S g p y

from equation (27) using 5: and & from equations (11). The result is
- o _ 03 04, .0
qv/qw -—-E-——qw (287 - 207 + A )at /2x
and
9,
2
— \— dx = 2q /q .
=Sy %,/4,

From (26) and (29)

Ao (15\1/3N -1/3 [I—qu/qw ]1/3

3’4‘) Pr 1+ 4qv/qw

and finally,

o ]

(A-26)

(A-27)

(A-28)

(A-29)

(A-30)

Again the assumption that Bv < 5m is confirmed. Introducing the Sterman

q 3 4 .
parameter, NSr = 5—6}%" and writing I = (ZAO— ZAO + A° ), noting that

v : .
this is a function of the Prandtl number only, the perturbation term may

be written

A10



a/q, = Nsr-lﬂ(SEVZX)(pP/pV) (A-31)

The local heat transfer coefficient is given by

h ____Ij_v%“f‘;— - <_§.§_)/<1 +§v/qw)

1
and the corresponding single phase heat transfer coefficient is again

(o]
ho = zk./'gt .

Hence, the enhancement factor is

f = (——:L)/(l ta/a,)
-1 -1/3

f o= [l~fqv/qwj [(ﬁ —qu/q“;V<i-+4qv/qw)J . (A-32)

The resulting enhancement factors, equations (16, (21), and (32),

or

for the cases considered have been derived for a distance x from the
commencement of the boundary layer for flow over a flat plate. The
equations will also apply for some distance in the entrancé region of a
straight tube. For this case the more familiar Reynolds number form may

be used for gto by introducing the tube diameter, D, thus,

52/x = 4.44 NPr"l/3(x/D)“1/2(N

-1/2 )
t : Re,v) : (‘A 33,)

All



Appendix B
A Similarity Criterion for Particle-Wall Interaction

Consider a particle diameter DP and mass m, which has entered
the boundary layer due to a radial velocity component v. The reactive
force F', acting on the particle due to vaporization over the hemisphere

away from the wall is given by
dm
Fy~ (a )lvl

where V1 is the relative velocity of the evolved vapor at the surface of

the particle in the y direction., But V1 may be expressed as

dm 4
v =<
1 dt /] pmp °
v P
and >
h D
(Cjir: ~ % <T“T)
. 1 /vy 4+D /4
P
whence

n 2 wp ° 2
Flz()\‘p) P (T—T)’ .
Py N S y +D /4

Similarly,the reactive force due to vaporization over the hemisphere facing

the wall is

h .?.'erZ

F2 ”’(—k&) pp (T"TSJZ‘

v

-D /4
YT

and the net reactive force in the y direction is

Bl



_133;2‘ mD_ 4 \Z | ;
F, - <F2~Fl)m-<}\) —-—Ezpv a—};@‘- T,). (B-1)

Now if it is assumed as is reasonable that the particle heat transfer

h D
PP
k

coefficient is given by a constant Nusselt number ~ 2, we may sub-

stitute for hp and arrive at

e £

and for an assumed linear temperature profile , approximations now being

understood,
4

k dt
FY X dv) < >
4 7D

\, *'—E( = (o0 7)

Let s = (St - y); then the force in the s direction may be written

H

or

F = - 08
8
or ,
2
dtz m
whence
1/2 /2
g = 5 sin (—) t, 0 < (—M}t <t
and . 1/2
Fs =-ap sin(;) t
or
Fs = o~ ozat sin - wt, 0 "<wt—2w. - (B-2)



If a partlcle has just sufficient momentum to rebound before striking
the wall the reactlve impulse experienced up to the tlme it stops is, neg-

1ecting gravity, - h w/z
S‘—-— d(wt )

.i'i
el

H'
H

H

)1/2

(¢m)" sy | (B-3)

]

But this is equal to the -y momentum the particle had at the point of
entering the boundary layer. Therefore, we have

)1/2

omav = (em)7 e . (B-4)

Thus, the criterion for a particle to have just sufficient momentum

to strike the wall and no more is

1/2 By

[¢3
L= 7

1/2
e (..'Epv) %- P v7~) (B-5)

Now particle-wall interaction may only occur at low heat fluxes and
in this case the uniform particle density model, Case 1, would be expected
to apply. Then, an upper limit to the value of Bt/Dp may be set by taking
the assymptotic solution which would represent the behavior of small

particles.

Substituting for at from equation (19), Appendix A,

- 3 pp) S/ p VA

Nup v

where K is a constant ~> 1.
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Again, assuming the constancy of thé particle Nusselt number,
NNu o and the shape factor §, and scaling the radial velocity component

v with the free stream velocity U, we may write the criterion as

Sr
Pp p

P /2 :
K = (--5 N @
where the constant terms have been incorporated into‘K. Now (pv/p ) is
a function of the quality, and at low heat flux remains fairly constant along
the tube. Furthermore, in expanding a near-saturated liquid to a sub-triple
point pressure,one nearly always arrives at about the same quality for
isenthalpic expansion (25-30%), the precise value being relatively insensi-

tive to discharge pressure. Finally, then, the similarity criterion for

particle-wall interation may be written
N = K - (B-8)
Sr

where K is a constant to be determined empirically.
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Explanation

MIXTURE SAT

TEMP
K

QUALITY
VAP/MIX

REYNOLDS
- NUMBER

EXP/FPSP
H-T COEF

Appendix C

Tabular Results

Saturation Temperature based
on static pressure (°K)

Mass rate of flow of vapor per
unit mass rate of flow of mixture

NRe (see Nomenclature)

Enhancement factor based on
Sieder-Tate, single phase heat
transfer coefficient

Experimenté,l runs numbered 101-367 are for nitrogen. Experimental
runs numbered 500-654 are for hydrogen. Runs numbered 173-182
and 621-654 are for non-uniform heat input (heat input to lower 8 cm.
reduced while upper section held at constant heat input). All other
runs are for uniform heat input to whole tube.

Cl



STa TURE waLl MIXTURE STATIC MIXTURE QuaLzTY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP HaT EXP/FPSP  EXR/STT

NO  TEMP SAT TEMP PRESSURE DENSITY  VAP/MIX  ENTHALPY NUMBER PARAMETER AT wALL  COEF A=T COEF HeT COEF

- K X MM HG 6/CM3 - J/76 - - w/cMe W/CM2K - -

RUN NO 101 ORIF DIA D.0567 CM  FLOW RATE 2,81 6/S LIG TEMP B2.5 K LID PRESS 3.05 ATM CART HTR PWR 0.000 W
1 3%0.9 S58.3 32.2 0.000686  0.361 54,51 63619  0,05556 94337 0,0319]  ##*dseoee 14,065
2 61.7 58.2 31.1 0.000563 0,426 - 70,30 63741  0,00409 0.812 0.,23183  s%odpade 72.197
3 58,5 5841 30.5 0.000548 0,430 71,22 63801  0,00213 Vo428 1,00236  woooees 308,058
4 59,4 58.1 30.0 04000536 04433 71,84 63861 0.00204 0,013 0,31010 LT 95,010
S  SH,8 57.9 29.0 ©e000512 0,439 73,05 63993  0.00£05 0.419 0,44668  scdsoas 135,462
6 Bu,2 5746 2648 0+000462 0,453 76,09 64292  0.00197 Vsb16 0,01840 wessdes 5,675
7 166,3 57.1 2347 0,000378 0,493 85,20 64731 0.00180 0.413 . 0,00378 5,594 1.210
5 188,5 56.8 21,8 0.000326 0,53} 94,25 65048  0.00167 Gebls G.,00324 4,636 - 0.990
9 1A7,1 8646 2049 0.000300 0582 99,04 65209  0.00161 Dokl 0.,00317 4,301 0,945
10 191.2 5645 20.4 0000289 0,562 101440 65290  0,00156 Vatl0 0,00304 4,056 0.5896

RUN NO 122 ORIF DIA pepS67 CM  FLOW RATE 2,81 6/S LIQ TEMP 82,1 K 1IQ PRESS 3.05 ATM CART HYR PWR 0.000 w

1 388,0 8.5 33.3 0.000718  0.356 53,53 636496  0,05566 - 9,225 G,03208  e#dssue 14,252
2 62.% 58,3 32.0 V000584  D.622 69,34 63641  0.00472 0.928 0,22335 = estuuncw 70,192
3 SR.9 g8.¢ 31.3 V000567  0.427 TG, 44 63713  0.00280 0557 0,78890.  esvapos 244,129
o . BL,4 58,1 30.7 04000551 0,430 71425 63784  0.00268 0538 0,26203  ewvusan 74,638
S 62,3 S8 29,5 U.000522 0,438 72.83 63923 0.00266 0e543 0.23376 aebpute 71,207
& 68,9 37.0 27,1 0.000664 0,456 76,82 64250 0,00256 Q544 0.0480% “utachs 16,646
7 2p2.5 8741 23.8 0+000370¢ 6507 BB,77 64715 0.002827 0538 0.00370 5,144 1,184
8 244,8 Bh. 8 218 G.000320 0.557 100457 65039 0.00200 0.338 0.00286 3,449 0,870
9 256.% Sbeb 2049 0.000284 0584 106,80 65206 0.00197 04537 0,00269 3.129 0,793
10 261.9% 5645 2044 U.000272 D597 109.R8 65289 0.00191 0.532 0.00259 24,967 04753
RUN ND 103 ORIF DIA Da0567 CM FLOW RATE 2.81 G/S LIG TEMP H2.0 K LIG PRESS 3,05 ATM CART HTR PWR 04000 ¥
1 345%,1 58,5 33.R 0,000731 0356 53,26 63443 0,05562 94179 0,03203 sndguan C 14,266
2 63,0 5843 32.3 0000592  0.420 69,08 63601  0.00503 04985 0,21147  soduose 66,662
3 59,1 58,3 3.6 V000873 02626 70.28 63679 0.00313 0.620 0,71186 PLY Y Yy 220,657
4 61,0 88.2 30,9 04000556 0,430 71,18 63757  0,00<98 U598 0,20817  eusaaus 64,316
5 - 61.2 584 29.6 0eD00S23  D.438 72.95 63906  0.0Ue99 vs610 0,19338  eovupow 58,951
6 103,7 5746 27,2 0.000463 04458 T7441 64238  0.00282 0.402 0,01308 swsgase 44150
7 226.9 57,1 23.9 V000304 04515 90,68 64711 0.00249 0.598 0,00352 4,583 1.127
8 274,0 5640 218 0000303 0570 103,79 65039 0.00224 04596 0.00274 3,099 0.829
9 297.4 5646 20.9 0.000277 D599 110,69 65207  0.00€12 0.593 0,00257 2,802 0,752
10 28146 5645 2004 0.0U0265 D614 114411 65290  0.002¢8 04597 0,00265 2,935 0.760
RUN NO 104 ORIF DIA 0,0567 CM FLOW RATE 2.81 G/§ LIQ YEMP 82,0 Kk Ll1A PRESS 3.04 ATM .CART HYR PWR 04000 W
1 345.3 58.6 34,4 0000745 04354 53.21 63373 0.05543 9,129 0,03184 il it 14,193
2 63,4 5844 32.8 0000601 0620 69,02 63549 0.00526 1.028 Ue20721  Sobildeiid 65,400
3 %9,.3 5843 32.0 0000580 G425 70428 63636 000335 0663 0465506 pRépoGe 203.147
4 61,3 58.2 31.3 0000561 0.430 71.24 63723 0.00320 04640 0,20957 #adauas  £4,T46
5 6] % 58eu 2948 V000526 04439 73415 63886  0,00324 04662 0419454 = wwequts 59,247
6 150.7 5Te7 273 60000462 0460 77,95 64225 0.00298 02639 0.00687 sHtp000 2.280
T 235.5 S57al 2349 0000361  0.521 92.12 64707 0400263 00641 0.00359 4,585 1.1664
8 205.9 5648 21,8 04000298  0.SR0 106415 65040  0.00235 0.636 0.00266 2,863 0800
9 305.8 5.0 2049 04000271 © 0,611 113.50 65209  0.00221 0.632 0400254 2,662 0,735
le 287.1 56.5 204 0+000259 0626 117.19 65291 0,00221 Qo647 0.,00281 3,090 0,793
RUN NO 105  ORTF DIA D.0567 CM FLOW RATE 2.81 G/5 LIQ TEMP 82,0 K LIQ PRESS 3.04 ATM CART HTR PWR 0.000 W
1 32,1 58.4 32.6 04000708 0355 53,11 63568 0.05496 9.080 0.03201 #eduode 14.255
2 61,4 58,2 31.5 0,000579 0,439 68,57 63700  0,00439 U RST U,23894  sevucen 75,436
3 sy,0 58,2 3049 0,000563 0.+423 69,57 63765 0,00248 0,490 0,56634 sosoan 176,462
4 60,0 58,1 30.3 0.000%49 0,427 70,28 63830 0,00237 0,472 0,20693  stvseca 64,279
5 58,9 67,9 29,2 U, 000522 0.433 71,67 63965  0,00237 0,478 U,52772  wespsos 161,693
b 64.2 57 .6 270 0.000468 0+449 75417 64276 0.00228 0479 0.0725% wotgueo 21.882
7 183.9 5741 23,8 0,000378 04495 85,68 64727  0.00205 Ges74 0,00374 5,372 1.206
8 219,7 5648 21,8 v.0U032V 0539 96,08 65046 0,00188 Va674 0,0029) 3,652 0,897
9 226.6 Stet 2049 04000295 D562 101,55 65210  0.00179 VesT0 0,00277 3,39% 0.829
167 20M,2 S6.5 20,4 D.000283 0574 104,29 65292 0.00180 04683 0,00319 4,170 0,932
QUN NO 107 ORIF DIA 0,0567 CM FLOW RATE 2,81 G/5 LIQ TEMP 82.0 K LIQ PRESS 3,04 ATM CART HTR PWR 0.000 ¥
1 361,7 S8l 31.4 0.,000682 04355 53,07 63703 0.05501 9.110 0,03214 #udynaa 14,310
2 60,6 5841 3045 Us0u0563 0419 68,39 63810 0.00378 0.738 0,29272 h i 92,314
3 59.0 58.1 30.0 04000550 0+423 69.21 63863  0.00183 04361 0,36884 “Hbyass 115.214
4 89,2 5841 29.5 02000538 D+425 69.73 63915 0400178 0+354 0.292656 wdtonad Gl1e07)
S 58,3 5749 2R.6 04000517 04430 70,76 64042  0,00177 0356 0,77375  esboass 238,461
& 6g.2 57.6 26.6 UeD004T0  pedb2 73,35 64324 ¢.00173 04357 Oe1364ap  wodnaeus 40.776
7 148,.8 57.1 23.6 0.00039y Dea76 81,14 64747 0.00159 0.353 0,00385 6,151 1,249
B 169,6 5648 2147 04000338 (e510 88,87 65059  0.00148 0,354 0,00313 4,567 U.981
9 1T0.6 56.6 2049 V000314 04527 92,95 65217 000143 0.35¢ 0.003)) 8,497 0.949
10 168,0 5645 2n,a U.0003u3  0.536 94,99 65296  0.00142 04356 0,00319 4,669 0,961
)
Cc2
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STa TURF WALL MIXTURE STATIC MIXTURE QUALITY MIXTURE REYNQLDS STERMAN HEAT FLUX EXP #-T EXP/FPSP  EXD/S-T
NO  TEMP SAT TeMP PRESSURE DENSITY VAP/VIX ENTHALPY  NUMHER PARAMETEKR AT WAL COEF H=T COEF H=~T CUEF
[4 L3 MM HG - G/CM3 - J/6 - - W/Cwe W/CM2=K - -

RUN NO 108 ORIF DIA 0.0567 CM FLOW RATE 2.8)1 6/S LIQG TEMP 82.1 K LIQ PRESS 3,04 ATM CART HTR PWR 0,000 W

1 342.8 58,2 30,8 © 04000667 0,357 $3.28 63776  0,05521 90179 . | £,03225 eossess 14.329
2 60,1 581 30.0 0,000552 0.420 68,60 63869 0,00342 0.670 0.32163 asonans 101.156
3 58,8 S84 29.6 0.000541 Ge423 69431 63915  0.,00146 0.288 0,36786  sevasse 116,747
s 58,8 57+9 29.1 0.00053)  0.425 69,73 63972  0.00143 0.283 0,32831  oevsssce 102.083
5 58,0 5748 2R.3 0.000513  0.429 70455 64084 0400142 0284 1,87985  ssssass $79.875
6 89,6 574b Q6.4 G.0U04TU 04439 72460 64351 0.00139 04285 015489  oeessese 47,177
7 12R.8 5741 23.6 Ge0003YT G467 78,79 64759  0.00130 0.283 ©,00395 6,715 1,277
8 1464 5648 2147 0.000348  0.494 R4,96 65066  0.00123 0.283 9,00323 5.047 14916
9 143.9 5640 2048 0.000326  0.+508 ag,2p 65221 0.,00219 0.283 v,00324 5,091 0,999
1o 143.2 $6e 2044 00060315 04515 89.82 65298 0.00118 0.283 U,00327 $,149 0,996
RUN NO 109 ORIF DIA 0.0567 €M FLOW RATE 2,81 G/S LI0 TEMP 82.1 K LIQ PRESS 3,04 ATM CART HTIR PWR (0.000 w
1 345,84 59,1 30,4 0.000657 0,357 53,38 63821 0,05545 9,240 0,03216  #pousnve 14,285
2 s9.d Sbe. 29.5 vs 000545  D.621 68,74 63906  D.00322 Geb31 0,.35523  wessase 111,519
3 - 58.5 S8 29.3 0000535  0e420 69.39 63955  0.00123 0e243 041396  wovunes 1284941
& GR,.5 5749 2R.9 04000527 04426 59474 64007 0400120 0239 Ue3BEI2  edvaave 120665
5 57,7 5748 28.2 Us00USI0 04429 70443 64110  0,00120 0240 Hpeeede  peboste aanadan
6 59.0 5745 2643 6000470 04437 7214 64367  0.00118 Ue240 0,16202  s#Suase 494480
7 11%.3 571 2345 U«000401 0461 TTe34 64766  0+0011] U238 Ye00409 Tetl2 1.318
8 130.1 5648 é1e7 0000355 DabRé B245] 65071 0+00106 U239 0.00325 $.353 1.027
9 129.2 5640 2n.8 0000333  0.496 05,25 65223 0+00303 Ge239 0.00329 5,454 1,020
10 128,46 SHe5 204 04000323 Le502 B6460 65300 0.00102 0239 V400331 5,517 1.017

RUN NO 110 ORIF D14 0.0%67 CM  FLOW RATE 2,81 G/S LIG TEMP 82.1 K LIO PRESS 3,04 ATM CART HTR PWR (,000 W

1 3a7,1 58,1 30,2 0.,000652 0,358 53,43 63848 0,05554 G, 265 0,03205 autpnue 14.236
2 84,0 88, 29,4 v.000842 0.62] 68,77 63930 0.,00302 Ve593 0,42124 LA LA 132,106
3 58,4 5749 29.1 0,000832 Vo224 69,35 63979 0,00101 0.200 0,47709 EY YT s 168,640
4 58,2 57.9 2R, 8 U,000525 04425 69,64 64027 0,00099 06197 U, 62447 ey 194,064
5 57.5 S57.4 28.0 C.00U50Y 04028 70420 64125 Q.00099 0.198 L2 2y entapan BaRBERE
6 58.5% 5745 263 0.00047) 0435 714690 64376 0.00098 0s198 0.19240 LT LT 58,943
7 86,1 574} 23.5 04000606 04455 75,86 64779 Ue00U53 04197 0.0050% 1v.2¢7 1,604
2 116.5 Sbe ! 217 0.000362 0676 80410 65073 0.00089 0197 0.00329 5,749 1.042
9 115.7 564t 20.8 04000341 0.484 R2.34 65224 0400087 00197 0,00333 S,847 1.036
10 112.5 5645 20t Ve000332 0+489 B3.46 65300 0. 00UB7 0199 0.00355% 6,380 1.092
RUN NO 111 ORIF DIA nep867 CM  FLOW RATE 248) 6/S LIQ TEMP 82.1 K LIQ PHRESS 3.04 ATM CART HTR PWR goQgg W
1 347.8 5840 29.8 0.000642 04359 53.51 63893 0.05578 9,322 0,03217 wohteaws 14,277
2 59.1 57.9 2941 0.,000535 0.422 68,87 63975 0,00279 D548 §,45831 afbaun 143,544
3 58,1 57.9 2R.B 0.000527 Des24 69,39 646019 0,00U78 6,154 0.62728 sutipots 195,294
& 58.0 57.8 28.5 0.000%20 0425 69.60 6462 0.,00076 0.150 0.B4aT749 EEE Ty 263,353
S 87,2 57.7 27.9 0.000507 0.428 70,03 64151 0.,00076 0.151 Gapeshe BHQGauE Aeaphen
& 58,1 57.9 2641 0.000472 02433 T1.07 ©4392 G.00075 Ve151 0,23116 aGbacbe 71,065
7 76.9 5741 2344 0000611 04448 74,28 64776 0.,00072 0.151 0,0076]1 17,384 2,362
8 100.1 5647 21,6 0a000374 0.463 1748 65077 0,00069 0,150 0,00346 6,515% 1,093
9 99,6 Sb6.6 2n.8 6000351 0,471 79417 65226 0.00U68 0.150 0,00348 6,586 1.08%
10 95,4 5645 2044 V.000341 04475 RQ.01 65301 V.00069 0.153 v,00392 7,681 1.209
RUN NO 112 ORIF DIA 0.0567 CM FLOW RATE 2.8} G/S LIQ TEMP 82,3 K LIQ PRESS 3,04 ATM CART HIR PWR 0,000
1 354,4 5843 29486 0,000634 0.362 564,25 63911 0.05683 9,583 0,03233 Hafpavy 14,279
2 59,0 579 2Ge0 0.000527 [ PLY-2-] 69499 63994 0.00265 0528 V.46810 sRdgaos 165,327
3 58,9 S7.Y 28,7 U+0005280 0629 Tos46 64035 000061 0.121 0,79646 wehyan 233.%27
4 ST STe8 2R.a4 0000513  0e430 70463 64076 0400059 ve118B Guabers  pavaos aaBeost
5 57,0 57,7 27.8 0000501 0ed3) 70,96 . 64162 0400059 uel19 Fantann L sotaden
H S7.8 T2 26} UsDO046Y 0636 T1e76 64399 0e00USH ue1l8 De31649 LA LE LI 96111
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STA TUBE WALL MIXTURE

NO

TEMP
K

RUN 'ND 114

-

T
<
z

—

o
<
z

—

o
<
4

-

x
[
z

—

X
[ =
Z

SR~ FWN DVWENOUNE Wi DOETNOCUE W © D0~ N O OCTDNPUP LN -

O LENPREF W -

346,6
60,5
59,4
59,3
58,7
59,9

108,7

127.9

125,8

124,7

NO 115

347,1
60.9
$9.6
6040
58,8
60,2

125.7

141,3

139,3

139,9

NO 116

345.0
61,8
59.3
60.0
59,1
60,7

146,2

16146

158,8

159,%

NO 117

344,8
61,9
89,2
60,2
S9.4
61.3

161,8

183.2

180.3

176,3

NO 118

345,85
62,3
59.3
6042
56,6
61,7

176,8

203.0

202,0

200.9

NO 119

345, 6
62,8
59,6
60,4
60.0
62.7
192,9

227,17

228,8

220,86

STATIC

MIXTURE

SAT TEMP PRESSURE DENSITY

K

ORIF D14

5846
58.6
58.6
5840
5846
5844
5842
5840
57.9
57.8

ORIF DIA

58,7
5847
58,7
S58.7
5847
58.5
5842
584¢
5749
57.8

ORIF DIA

58,8
58,8
88.8
58,7
58,7
5845
58.¢2
5840
87.9
57.8

OrlIF 0Ia

58,8
58,8
G848
58.8
S8BT
58.6
58.2
5840
57.9
57.8

ORIF DIA

58.9
5844
58.8
58,8
58.8
58,6
58.3
S8
57.9
57«8

ORIF DIA

58,9
58,9
58,9
58,9
5848
58,0
58,3
58w
57.9
G578

MM HG

0+0567 CM

3407
3446
3445
34,5
34,3
33,1
3.0
2946
28,7
28,3

0+05867 CM

35.5
3543
35,3
3%.2
34.9
33,6
3142
29.5
2848
28,4

040867 CM

35,9
35,7
38.6
35.5%
35.2
33.8
3144
2946
28.8
2844

040867 CM

36,4
3641
3540
35.9
3546
J4e)
31.5
29.7
2R.8
2R.4

00567 CM

3646
36.4
36.2
3641
35.4
3442
1.6
297
28.8
2844

020567 CM

37.¢
36,7
6,6
36,4
364}
3445
31.7
29.8
28,9
28,4

G/CM3

QUALTTY
VAP/MIX

FLOW RATE 2.85 G/S5

04000751
04000637
00000632
0,000629
0.000621
04000599
04000525
04000476
0000454
0.000443

04354
0616
04419
04420
Det24
Q.432
04655
04478
04490
04497

FLOW RATE 2.85 G/S

0.000769
0.000650
04000604
0000639

Ve 000630

0.000594
04000522
V000467
04000443
0.0060431

0.353
Deblb
0+419
0e42]
0s425
0434
Ded62
0+4R9
0+504
0,511

FLOw RATE 2.85 G/S

0,000779
0.000658
0+000650
0.000645
04000634
04000594
0.00051
6000455
0.0004286
0+000416

0.352
04418
0e418
0s621
0+425
04437
0.47)
0504
0.522
0530

FLOw RATE 2,85 G/S5

0.,000791
0.0006686
0.000658
04000651
0.000638
0.900594
Ve000506
0.000442
0.00041¢6
Us000ay1

0.351
Qe014
De418
04421
0e426
[y )
0,480
04519
0540
04550

FLOW RATE 2.85 G/§

V000798
V00067
0.000662
04000655
0.00064]
0-00059«
0000500
000633
0,000406
0+000390

04350

04565

FLOW RATE 2.8% G/S

0,000807
0.000678
0.000668
04000660
Ve000h63
04000593
G.000693
0000422
v.0003ve
04000278

0.350
0,613
0e418
D+621
Dsb428
0.44%
0«96
0545
0571
0+58%

MIXTURE  REYNOLDS STERMan
ENTHALPY NUMRER

J4/6

LIQ TEMP 82.1 K LI1G PRESS 3,05

53,30
68449
69,15
69,51
70.23
7202
1739
82,73
85,57
86,99

LIG TEMP 82,

53.30
68461
69,34
69,77
70462
72475
79413
85447
88,85
90,53

LIQ TEMP 82.0

53,08
68,40
69.23
69,76
70481
T3.42
81426
89,04
93,19
95.26

LIQ TEMP 81,9

52495
68,36
69,28
69.91
71.16
T6.26
83,58
92.78
97.69
100414

LIQ TEMP B}.5

52.80
68,16
69,16
69,87
T1.27
TaeT6
85,22
95.58
101,10
103+85

LIG TEMP 81.8

52,68
68,16
69,26
70406
71465
75.61
HT.46
99,20
105,43
108,56

Cc4

66266
64279
64286
64292
66312
64443
54687
64870
664972
65p22

PARAMETER

0,05522
0.00324
0.00125
0400122
0.00122
0.00120
000113
0.00107
0.00105
0400103

HEAT FLUX
AT wALL
w/Cme

ATM CART

9.229
0.637
00246
0.242
Ue243
Qu244
0.2%2
Ge242
04243
04242

K L1G PRESS 3.05 ATM CART

64177
64196
64205
642315
6424]
64390
64558
64853
64963
65018

0.05551
0400347
0.00149
0+00144
0e00144
000141
000131
0.00124
0.00121
0.00118

9.260
Ve682
0.296
04286
ve289
0.290
0+287
0,287
Us 288
0,286

K L1g PRESS 3.05 ATM CARY

64132
64155
64167
64178
64208
64365
64644
64846
64959
65016

0.05540
0.00379
0.00186
0.00177
0.00176
0.00172
0.00158
0.00148
0.00143
0.00140

9.210
0.742
0e363
04351
04354
04355
0.352
0,352
04353
04350

K LIQ PRESS 3.05 ATM CART

64079
64107
64120
64134
64169
64334
646628
64838
64954
65014

0,05552
0.,00412
0.00218
0.00209
0,00208
0.00e03
0.00184
0.00170
0.00164
0.00160

9.204
0.8US
0631
O.6le
0s620
0.621
0,617
Uea)7
Uesl8
04417

% LID PRESS 3.0% ATM CARTY

64052
64082
64097
64112
661649
64319
64619
64834
64952
65013

0,05516
0.00439
0.00245
0400236
0.00234
0s00227
0.00204%
0.00187
0400179
0400175

9.123
0.R58
0,483
Vea68
00471
00473
04469
0es69
o469
Uet67

K LI PRESS 3,05 ATM CART

64008
64042
64059
64076
64116
64294
84606
64R27
64948
65011

0,05537
0,00471
0.00278
0.00267
0.00264
0.00255
0.,00226
0.00206
0.00196
0.00192

9,136
0,919
U.548
0.531
VB34
V536
0.531
0530
0.529
0.532

EXP HeT
CoEF
W/CM2wK

HIR PWR

0.03206
0.33191
0430007
0,23101
2,99608
0417191
0,004A80
0,00346
0.00357
V.00362

HTR PuR

0.03212
0.31132
0,34794
Gs22863
1.60848
0,16781
0.00425
0,00345
Ve 00354
0,00349

HTR PWR

0.03218
V,27091
0.62367
v,28351
0,82173
U,16433
0.00609
0,00340
0,00350
0.00344

HTR PwR

0.03218
v,25770
1.02410
0,28808
0465557
0,15611
0.00603
0,00333
0,00341
0.,00352

HTIR PWR

0,03183
U, 24544
1.,01406
U,33570
0.55%676
Gel5149
0400395
0400323
0.00326
0.00327

HTR .PWR

0,03187
9,23407
1,06475
0433669
46754
¢.13032
V00396
0.00311
0,u0310
v.00327

EXP/EPSP  EXP/S=T

H=T COEF

0+000 w

LY 22
L3 s X 1 124
snbgpOn
sHBGHOn
sattontn
BREQUERN
8,905
5,649
5,910
6.043

0.000 w

oo paté
Ghbpaite
LYY 2
aUBG SRS
Rt HOHG
LR 2T 22
7.¢10
5,328
5,533
5,432

0,000 w

Gatpnen
abousGY
aasppey
soboate
P YY)
LTI
5.390
4 895
5.100
S.005

0000 W

woBenen
whdpuHE
[T TR 2
LTS
P
P YT 2
5,903
4,454
4,615
4,85]

0000 ¥

T YT T
oot
GOV Ee
fdpaits
2 LY 223
auvgony
5,614
4,133
4,119
4,211

04000 W

L2 2- Y223
Y-zl
sottpuio
XL 22 2 1)
BRBgubo
P LT 2
5.349
3,751
3,706
4,020

HeT COEF

14,121
103.476
92.867
102.¢57
918,012
$2.0686
1.518
1.075
l1.v8%
1.U90

14,157
97.052
107,566
T..496
491,609
50,587
1352
1,065
1.067
1,040

14,209
B4 ,695
192.909
Q7,437
250.952
49,333
1,304
1.043
1,043
1.016

16,230
AUL.67]
316,605
Bb,794
199.791
46,625
1,281
10013
104
1.019

16,098
7T.ul4
313,859
103.503
169,608
45,091
1.257
0.978
0952
0937

14,136
73,520
323,201
103.709
142,120
38,664
1e867
0.937
0.896
0.%25

B- 71535



STA TUBE WALL MIXTURE

NO  TEMP
-

RUN NO 120

349,2
63.7
8Y,7
60.0
60,3
66,3

216,9

260,86

269,7

260.9

-
SOE TR EWN -

>
c
z

NO 121

347,3
64,4
60,0
61.9
61,2

1201

239,0

294,5

302.6

282.3

COCELPR L N

-

x
C
z

NO 123

3433
63,3
59.6
61.0
6042
62,9

195.1

231.2

234,5

223,9

COCT~NOUP W =

P

4
[=
z

NO 125

340,8
60,9
57,9
58.3
58,8
66,6

165,9

201.9

214,41

209.5

-
CODNE LS WN -

n
[=4
z

NO 126

337,0
61,6
58,1
58,4
58,9
64,2

183,2

230.0

244.9

235,46

SOE NGV S W~

e

0
[ =4
Zz

NO 127

343,2
82,0
58,3
58,8
59,3

147,58

206,9

261.5

270.8

267.0

OO ®NTR S WN

—

STATIC

MIXTURE

SAT TEMP PRESSURE DENSITY

X

ORIF OlA

59+0
5940
£9.40
5849
88,9
38.7
5d.3
S8.0
579
57.8

ORIF DIA

59,1
5945
5900
5940
58,9
5847
5843
58,1
57.9
7.8

ORIF D14

58,9
58,9
58.9
58,9
58.8
58,6
5843
S840
5749
57.8

ORIF DIA

58,2
5748
7.5
57.3
5649
5646
5.7
8542
SSets
54.9

ORIF DIa

88,2
57,8
57,5
57,3
5649
56,4
55,7
55,2
55,5
54,9

ORIF DIA

58.3
57¢9
§746
5744
§7.0
S6e%
5847
65548
55.0
54.9

MM HG

0+0567 CM

37.8
37.3
37.3
3741
3647
34.9
3240
2949
2849
2844

040567 CM

38,3
37.9
3747
3745
3740
35.2
32.1
3040
29.0
28,%

0+0567 CM

37,1
36.8
3647
3645
3641
34,5
3.7
29,8
2849
28,4

040867 CM

30.9
28,0
26.5%
28,1
22.8%
19.6
1644
14.4
1346
133

0¢0567 CM

3.0
28.0
2646
25.1
2245
19.6
16,4
1446
13.6
13.3

0.0567 CM

31,9
28,7
27.2
25,7
22,9
19,8
1646
14,4
13.6
1343

G/CM3

QUALITY
VAP/MIX

FLOW RATE 2.85 G/S

0,000823
0000688
0.000677
0.0006067
04000648
0+000893
04000484
0..000409
04000377
04000362

04350
LITSEY
0+420
0423
043}
[ LS-3Y
0+509
04565
0595
0810

FLOW HATE 2.85 6/8

0,000834
0,000696
0.000684
0.000673
0.000652
0000592
0000477
0.000399
0.000366
0000351

04349
0,414
04420
00624
64433
00455
0.518
0+580
04613
04629

FLOw RATE 2.85 G/S

0,000812
0,000682
Ge000672
0.000660
0.000647
0,000596

0000495

0.000423
0.000393
04000378

0.348
0.411
Ged16
0419
02426
0eb44
04495
0544
0.571
0+584

FLOw RATE 2,90 G/S

0.000670
0,000%18
G,000487
Us000459
0.000409
0,000349
0,000273
0.000225
0.000206
0,000199

04356
04420
0.425
04428
04436
0,448
0,486
0.521
0+539
04548

FLOW ‘RATE 2.9p 6/S

0.000672
0.000519
04000488
0.000459
0.000408
04000346
0,000268
0.000219
04000200
0.000192

0,356
0,420
04425
0.429
04436
0.482
0.495
05235
04556
0.566

FLOW RAYE 2,90 G/S

0,000695
0,000533
0,000%00
0.00046%
0.,000414
0000308
0.000266
0.0006214
0.000195
0.000187

0,353
D419
04424
0.428
0.436
0.454
0.502
04548
0.571
0583

MIXTURE REYNOLDS

ENTHALPY 'NUMRER

J/76 -

LIG TEMP 81.8

52.82
68459
69481
70473
T2.55
77.09
9065
104,07
111.18
116,74

LIQ TEMP B1.9

52,85
68,55
69,87
70.89
7291
T7.97
92.9%
107.78
115.62
119.55%

LI0 TEMP 81,8

52,37
67,71
68,80
69,61
T1.2%
15,20
87,12
98,93
105,20
108.34

LIQ TEWMP 82.}

53,17
68,28
689,10
69,63
70463

L1Q TEMP 8241

83,10
68,31
69,22
69,84
71,02
76416
R3,82
93,17
9R.04
100,48

LIQ TEMP Bl.8

52,63
6A,03
69,05
69,76
71.16
74,80
85,76
96440
101,94
104,70

C5

K LIG PRESS 3.05

63923
63961
63982
64002
64050
66244
64578
64813
64939
65007

STERMAN

PARAMETER

0.05602
0.00512
0.00316
0.0030%
0.00301
0+00288
0.00252
0400227
0400215
0+00€11

HEAT FLUX
AT wA{L
W/ Cme

ATM  CART

9,782
1.002
0.626
0s609
Oenl2
Vebla
0.607
Ue606
Us604
04510

K LIQ PRESS 3,05 ATM CART

638890
63918
63937
63959
64011
64214
64562
64805
64934
65004

0,05543
0400544
0.00352
0400336
0.00337
0400315

0400275

0.00204
0.,00229
040029

94139
1,062
G696
Ves71
U688
04675
veb72
0,669
0.664
02681

K LI PRESS 3,05 ATM CART

63999
64034
64051
64068
66110
64289
64603
64825
64947
65011

0,05501
0.00472
0.00282
0.00269
0.00267
0.00£58
0.00228
0,00807
0400397
0.0019%

9.042
U.917
0.553
04533
0e537
UeS40
G534
04534
0,532
0539

K LIa PRESS 3,10 ATM CART

65846
66230
66439
66650
67047
67578
6A238
68727
68916
69010

6.05428
0.,00394
Q.00210
0.00203
0.00200
0.00194
0.00178
0.00165
0.00159
0.00159

9.305
0.798
04430
0.418
0420
0.42)
Uesl7
0e0l1?
o415
0e422

EXP n=T
CoFF
W/CMZ~K

HTIR PWR

0,03185
0.21326
V,87440
0440250
0443206
0.08054
v,.00383
0400299
0.00285%
0.00300

HTR PuR

0,03170
0,19604
U.71038
0.23004
0,29919
0.01100
0.00372
0.00283
0.00271
0.00303

HTR PuR

0,03180
0420652
U,75993
6,2505%
0.38980
0,12468
0400390
0,00308
v.003c1
0,00324

HTR PuR

0,03292
0,2%049
1,09515
O.41544
0,279R2
0,05097
0.,00379
0.0028%
0.00261
0.00273

K LIQ PRESS 3.10 ATM CART HTR PwR

65835
66220
6A430
66642
67040
67573
68234
68725
68914
69009

0,05439
0,00421

0.00241

0.00233
0400230
0,00222
0,00v261
0..0018%
0.00177
0.00177

9.315
0,R53
Oet94
0,482
GeuB3
0,485
U480
0479
04476
Q.485

K LI0 PRESS 3.10 ATM CART

65734
66118
66340
66564
66971
67530
AR204
6RT1S
68910
69006

0¢,055%08
0.00461
0,00276
0.0026%
0,00268
U.00267
0,00¢24
da.buers
0.00195
0.00194

9,362
0,928
0,560
Ve54b
0,565
Ve542
(XYY
Ue543
Ue539
Us548

0,03341
0,23436
0.82085
0,43615
0.2672H
0.,0622%
0,00377
U.00274
0400251
0,00269

HTR Pul

¢.,03285
0.72366
0,R1431
v,.38221
¥.24771
v, 00595
0,00361
0.00263
U, 00243
U.0025R

EXP/FPSE
H=T COEF

04000 w

b/OGﬂGCf("
whdauds
R4 T 2]
woopnon
subpobu
HeBoBuD
4,999
3,403
3,162
3,612

0e000 w

AT T
Hadnutoe
Baitoate
sHByusO
Bovonb e
spedpnus
4,616
3,002
2.825
3,324

0000 W

Brdpaus
wetpaah
Fre ey
L2 T
whSouee
LT
5,345
3,721
3,598
4,016

0000 w

tatouny
chdanae
wovoue
satpabs
LUFpBHG
LA LT T Y
5,954
3,A5%
3,387
3.5%«

0000 ¥

Qg
wnbpany
L2 2T
#hBoEen
EXTe T

3,32H

0.000 w

GEBpudl
LR T332
ERE 2T XS
PRBJOUL
TR Y2
H#odpahe
S.06ph
3,04
2,732
2,941

EXe/S~1
H=-T COEF

14,130
»6.877
269,538
123.366
130,504
23,783
1.203
0,884
0.813
0,837

14,054
61,588
219,031
70,621
90,311
3.504
1,165
0,829
0,768
0.831

14,134
w5.167
236.u31
17,524

118,985

37.100
1.240
0.927
4,875
D.921

14,262
TT,u7%
332,863
125,858
a2 ,937
15,199
1.210
4.88%
0797
0,820

16,467
72,161
249,381
111,952
Ta,209
18,435
1.€00
0867
0.758
0.798

14,323
A9 GY93
247,816
115,791
74,317
1.962
1.152
V6%
0,721
0,159

[B- 71536 ]
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TURE WALL MIXTURE
SAT TEMP
K

TEMP
K

STATIC

MM KB

NO 128 ORIF DIA 040567 CM

345,0
62.6
58,8
60,6
65,2

168,64

223,64

289,40

302.6

286,2

NO 129

337,9%
62,0
58,6
6040
63,9

156,86

1978

254.,6

273,1

257.1

NO 130

340,13
8).9
58,6
59,6
66,6

152.0

187.5

231.2

248,6

239,.5

NO 131

340,95
60.8
58,6
9.0
58,3
93.9

156.9

184,5

211.2

193,2

NO 132

336,9
%99
58,4
58,5
57,9
59,2

130.3

150,.8

158,4

158,6

NO 133

338,2
59.2
58,1
58,1
57.4
88,4

109.,4

128,64

131,3

13u.7

58.4
5840
57,7
57,5
570
56,4
55,8
58.2
5540
54.9

ORIF DIA

58.3
57.9
57.7
5744
87.¢
5644
55,7
5642
8540
5449

ORIF DIA

58,3
S7.9

57.6

8744
57,0
56.4
55.7
55.2
5545
5649

ORIF DIA

58,1
57.7
578
872
56,8
5643
G547
852
8.9
5449

ORIF DIA

57,9
87,5
573
57.1
5647
5643
5546
55.2
560
5449

ORIF DIA

87,8
57.4
87.2
571
5647
5642
85,6
$8.2
1T
S4,9

32.5
29.3
27,7
2640
23,2
20.0
1647
14,5
13.7
13.3

00867 CM

32,9
28,8
2743
25,7
2249
1949
1646
1645
13.7
13.3

0.0567 CM

31.9
2B 7
2%.2
28,17
2249
19,9
1646
1444
13.6
1343

040867 CM

30.1
27.3
2640
26446
22.2
19.4
1643
14,4
13.6
13.3

00567 CM

28.8
2643
25.0
23.8
2146
19.1
16¢1
14,3
13.6
13.3

0,0567 CM

28,1
28,7
2446
2344
213
1R.9
16460
16,2
13.6
13.3

PRESSURFE

MIXTURE
DENSITY
G/emM3

QuALITY
VAP/MIX

FLOW RATE 2.90 G/S

0000708
0.000541
0.,000506
0.000674
6.000417
0.000348
0,000263
0.000210
0,000191
Gl.000182

04354
0419
0.42%
0.029
0.438
0+458
N.510
0,559
0.%A5
04597

FLOW RATE 2490 G6/S

0,000699
0,000537
04000504
02000473
0,000418
04000352
0.000269
0,000218
04000198
04000190

04352
0e816
0.421
0.425%
0.¢433
04450
04496
04539
0.562
04573

FLOW RATE 2,90 G/S

0.00069)
04000532
04000590
0,0004639
0,000415
0,000350
0.000270
0.000220
0.000200
64000192

04355
0.419

0.566

FLOW RATE 2,90 G/S

0,000655
00000509
0.,000680
0.000683
0.000406
0.000348
0000275
0.000229
0.000211
De000204

0,356
0.419
0,423
0426
04432
Bedbéd
0478
0,510
02526
0.534

FLOW RATE 2.88 G/5

0,000627
0,0006490
2000666
0,000640
04000398
04000346
04000279
0.000237
04000220
0,000213

0.356
04419
0.422
0+425
0430
Qebap
Qo466
0,491
0504
04511

FLOw RATE 2,90 G6/S

0.000617
0.000684
04000660
0,000437
V000397
0. 000348
0.000285
0.000245
0.000229
0.000222

0.354
Deb)6
D420
De021
0+425
0634
0454
Dea74
Ge4R3

. 0.488

MIXTURE

ENTHALPY NUMRER

J/76

LIQ TEMP 8149 K

52.80
68,26
69,35
T0.14
T1.69
75.67
87,63
99,21
108.22
108,22

LIG TEMP

82,37
67,41
68,37
69,05
70,37
73.81
B4,18
9,27
99,51
102014

LIQ TEMP

83,11
68,19
69411
69,74
70497
74,15
83.82
93,25
98,16
160,61

LIQ TEMP

$2.85
67.77
68,52
68,99
69,88
72429
79,71
86,97
90,76
92,66

LIG TEMP

52,70
67,59
68,23
68,57
69,23
T1e04
76477
A2,39
85.34
B6,83

LIO TEMP

52,19
66,89
67,42
67,66
68,13
69,45
73,77
78,00
80429
81,36

81.9

82,1

81.3

81,8

Ccé

65659
660446
66275
66507
66926
67498
68181
68707
68905
65003

K LIg PRESS 3.10 ATM CARTY

65723
66107
66331
66556
66963
67525
68199
68713
68907
69004

K LIo PRESS 3,10 ATM CART

65731
66116
66338
66562
66969
67528
68201
68713
68907
69003

K LIn PRESS 3,10 ATM CART

65935
66319
66517
66717
67106
67613
68261
68732
68916
69009

K LI0 PRESS 3.50 ATM CART

65545
65904
66083
66262
66634
67096
67719
68156
68330
68419

X LI0 PRESS 3,10 ATM CART

66206
66550
66721
66893
67263
67709
68328
68754
6R926
69014

REYNOLDS STERMAN

0.05495
0.00485
0.00300
0.00288
0.00<91
0.00266
0.00241
0.00217
0.00206
0.00207

0.05401
0,00445
0.00263
0.00254
0.002587
0.00236
0.00216
0.00197
0.001R7
0,00189

0.05387
0.00427
0000245
0.00238
0,00238
0.00220
0.00203
0.00187
0400178
0,00179

0,06386
0400376

-0400189

0.00183
0,00185
000175
0,00i63
0.,00153
0.00145
0,00149

0,05423
0.00334
04060148
0.00144
000143
0+001490
000130
0.00124
0400121
0.00121

0,05408
0.00303
0400115
0.00132
Ue00111
6.00110
0.00104
0.00099
0,00097
0,00097

LI0 PRESS 3410 ATM CART

G343
0.980
Veblé
0.596
0+615
0,589
04594
0.589
04584
0.598

9.151
0.891
0+534
0520
0536
0513
U.518
0.515
0510
0525

9,208
0.863
0eB00
04491
0.501
0,480
0+485
0.484
04480
0.490

9.218
0,758
0,386
0.376
0,385
04377
0376
0377
0,370
0.385

9216
0.668
0.298
Ue292
0?93
0295
0e292
0,792
0.292
04297

9.233
0.607
0.232
G.228
0.229
0,230
G228
Vl.228
0.228
0.230

HEAT FLUX EXP H=-T
PARAMETER AT waALL
W/CMu2

CoEF
W/CMZ-K

HTR PWR

0.03259
0.,20892
0,58754
0,18887
0.07515
0,00526
0,00354
0.00252
0,00236
0.00259

HIR PR

0,03273
0,21809
0,55144
0.20097
0,07817
0.00%12
0,00366
0.00258
0,00234
0.00260

HTR PyR

0,03266
0421675
055009
0,22228
0,05234
0,00503
0.00368
0,00275
0400248
0,00265

HTR PWR

0,03264
0,24073
0.3412)
0.21257
0,26552
0,01003
0,00372
0,00292
0.00237
0.00279

HIR PwR

0,03303
0,27925
0,26677
0.20901
0.25736
G. 09920
0e00391
0,00306
0.002R2
0,002686

HTR PwR

0,03292
0,343190
0.27332
0.,21083
U,30792
0.10429
U,00426
U,00311
0.00299
0,00303

EXP/FRSP  EXP/S-T
n=T COEF #H=-T COEF

0.000 w

eavpans
PYTY TS
vevpnos
anvopna
autpoun
PPy
4,758
2,788
2,524
2,RR7

04000 ¥

sndnsoa
LRy
LT
B
wotousns
GedneeD
5,333
3,112
2,609
3,110

0.000 w

L2 22T 23
LA L2 22 44
“4odqubu
GoHHDOH
aRdponY
#GOpLUY
5,468
3,682
2.912
3,217

0,000 w

EA T2
wovsabo
abBonae
RO G
sfBgotn
ot 044

04000 w

222 22
CHOpDRS
safgpba
oatagnoy
LA 2T 2 44
BRUGHON
7.050
4,924
4,383
4,440

0.000 w

LA 222 10
EX A2 2L
poPesun
satatay
AL TR 4
eHRaune
8,211
5,313
5,017
5,111

14,198
66,508
178,542
57.252
22.709
1.752
1.127
0.769
0.700
0.752

14,280
67,706
168,796
41,356
23,796
1.71%
1.172
0.802
0.709
0.772

14,160
66,864
167.405
67,456
15.940
1.672
1.177
0..849
0.750
0.78Y

14,175
T4.350
104,310
664,805
R0,269
3.175
1.19%
0.912
0,737
0,847

14,440
86,804
2,275
K4,303
78,66]
29,979
le28]1
0,969
6,883
0,587

14,3862
106,356
Ho 183
64,818
94,164
31,622
1,355
0,988
q,937
0,944

71537



STA TUBE WALL MIXTURE

NO  TEMP

T
AUN NO 134 ORIF DIA 0.0567 CM FLOW RATE 2,89 G/S LIQ TEMP 8i.8'k Lln PRESS 3.08 ATM CART

1

1
2
3
4
5
6
7
8
9
0

Eod
<
z

[

OOP®NPNE W

»
<
z

-

E
[=4
Z

-

x
(=
z

—

o
<
z

-

QD ODNPRA D WN QODNOT S WN -

DO ENOP RPN

COTNTNSWN -

L4

335,17
59,6
57.5
58,6
57.7
59.0

130.5

15,8

165,0

172.4

NO 118

333.8%
59,9
57.5
88,6
58,0
59.4

143,46

172.7

184,3

191.4

NO 116

336,8
60,4
57,7
58,5
58,4
59.9

156,4

192,3

204.6

211.1

NO 137

337,0
61,0
58.0
58,4
58,8
T4l

183,2

228,9

243,4

251.3

NO 138

337,9
61,6
58,3
58,6
59,2
95,1

204.1

260,9

277.0

281.6

NO 140

336,3
63,0
59.2
61,4

67.46.

183,85
2%52,1
326,9
337,5
323.5

SAT TEMP
X

6749
5743
§740
5647
5641
5G.9
5445
5348
8344
$3,3

ORIF DIA

ST+9
5743
570
8647
§6.1
5544
5445
$3.8
5344
53.3

ORIF DIA

S840
S7.4
6741
56.8
S6.2
§5.5
54,5
$3.8
5345
£3.3

ORIF DlA

58,1
575
57.2
5648
56,1
55.4
S4,4
5346
53,3
5341

ORIF DIa

58.2
5720
8742
56,9
5622
55.4
54.5
$3.7
83.3
5341

ORIF DIA

5843
577
5743
5746
5642
88,5
54,5
53,7
53,3
%341

STATIC

MM HG

28.8
25.)
2302
21.4
18.2
18,2
1149

9.7

Bet

Bed

0+ 0567 CM

28,7
25,0
2342
213
18,1
1541
11.8

97

8.8

fed

040567 CM

29.8
25,9
23.9
22.0
1845
15,5
1240

9,8

8.8

Bab

040567 CM

30.%
2642
2641
219
18.2
15,2
11.6

9.3

a,3

79

0.0567 CM

31.2
26.7
2645
22.3
1845
1544
118

93

8.3

7.9

N.0587 CM

32.2
27.5
25.2
2209
18.9
16.7
1149

3.4

8.4

7.8

MIXTURE

PRESSURE  DENSITY

G/CM3

0.000631
0.00047}
0.000435
0.000400
04000339
0.000281
0.000211
0.000168
0.000150
0.000142

QUALTTY
VAP/MIX

04354
0617
0.421
0e624
0.429
0438
0+462
0+483
0496
Ce498

FLOW RATE 2.89 G/8

04000630
0.000469
0+000433
04000398
0.000337
0.000278
04000208
04000168
0.000146
0.000139

0,354
0.818
0e422
04428
0.4231
0s04]
0s468
04492
0506
0+509

FLOW RATE 2,89 G/S

0. 000654
0,000485
0.000446
0.,000608
0.000343
0.000282
04000208
0.000162
04000144
0+000136

0,353
0,417
0.422
0.425
04432
0,444
04675
0,502
04515
04521

FLOW RATE 2,89 G/S

0,000662
0.000887
04000445
0000404
0.000335
0.000273
0.000197
0.00015¢0
0.00013]
0,000123

0,355
0420
04425
0429
0,437
0,451
0.488
0.521
0.536
02542

FLOw RATE 2,89 6/S

0.000681
0.000498
04000454
0,000412
04000339
04000275
0000195
0.000167
0.000128
0,000120

04353
04418
0a426
0.428
0437
0.453
0496
04533
0.550
0.558

FLOW RATE 2,89 G/§

0,000705
0.000513
04000465
0. 000420
0.,000343
(.000275
0.000191
0,000140
0.000121
0.000113

0.352
0.418

0e592

MTXTURE REYNOLDS

ENTHALPY NUMAER

J/6 -

$2.19
66,91
67,48
67.75
68,16
69.62
The42
78451
80,28
81.06

LIQ TEMP 8147

52,17
67.08
6T.71
68,03
68,56
T70.29
78491
B0.75
82.88
83,83

LIQ TEMP 81.8

52,23
67,11
67,82
68,21
68,87
70,95
77.52
a3,19
85,70
86,81

LIQ TEMP 82,1

52.87
£7.86
68,68
£9,18
70003
72.66
A0, 71
B7.45
90,35
91,58

LIQ TEMP 81,8

52444
67,55
68,47
69,08
70.16
73,27
82,68
90,60
94,03
95,50

LIG TEMP 8l.8

52,37
67,58
68,71
69,53
71,02
75417
87,33
97,66
102.13
104,09

C1

65895
66434
66702
67029
67626
68317
69234
69961
70341
70509

K LIn PRESS 3.09 ATM CART

65899
66436
64703
67030
67625
68315
69230
69956
70334
70802

K L1p PRESS 3,09 ATM CART

65747
66310
L6594
66918
67550
6R240
69176
69928
708321
16496

K Ll1a PRESS 3,09 ATM

65673
66265
66572
66919
67600
68306
69290
70116
70520
70699

K LIn PRESS 3,09 ATM

65590
66184
66502
66847
67552
6R254
69254
70098
70511
70694

K {10 PRESS 3,09 ATM

65467
66064
66399
66740
67480
68185
69200
70069
70495
T068%

STERMAN

PARAMETER

0.05413
0.00334
0,00152
0.00145
0.00144
0.00142
0,00133
0.00127
0.00126
0400121

0.,054790
0,00351
0.00172
0.00164
0.,00163
0.001860
04001649
0.00141
0.00138
0.00134

0,05432
0,00377
0.00G19%
0.00187
0.0018%
0.00180
0.,00167
0,00157
0400153
000149

0,05398
0.00416
0,00234
0+00226
0.00223
0.60216
0,00197
0.00184
0,00178
0,00173

0,05439
0.00451
000268
0.00253
¢.00257
0.00244
0.00222
0.0020%
0.00197
0.00192

0.05413
0.00518
0.00339
va00326
0,00328
0.00¢99
0,00869
0,00€43
V.0ue32
0.00230

94194
0.670
0.308
07295
0299
0300
04297
0297
o298
0294

9.29¢0
0.7095
0e249
0¢335
0339
04340
04337
04337
00337
0.333

9,205
0,756
0,395
0,382
0,384
0,386
0.382
0,382
0,382
04377

9,202
¢.p39
0e478
UebbT
04669
0,469
0,465
0,464
0,464
0,456

94709
G.906
0545
04534
04541
U534
Ues32
D529
0.528
0.521

9,132
14040
0,592
o674
U 694
U665
04669
[}
Qek58
Ueh6D

CART

CART

CART

HEAT FLUX £XD H=T
AT wALL
w/CM2

COEF
W/CM2=K

HTR PWR

0.03310
0,7895%
0,63454
0.15841
0,179R9
0,08260
0,00391
v,00292
0.00267
0.00247

HTR PWR

0,0337
U,27140
0,68185
Ue1741R
0,17777
0,08578
0.00379
0.00284
0,00258
0,00241

HTR PwR

0,03302
0,25562
0.,70%908
0,21930
0.16984
0,08709
0.00378
0,00276
0,00253
0.00239

HTR PwR

0,03299
U.2354R
0,55833
0429573
Ve 17249
0,02812
G,00361
0,00265
0,00266
0,00230

HTR PyR

G.03293
0,22367
V50749
0.30062
0, 17775
U.01346
0.00355
0,00255
0.00236
0,90229

HTR PuR

0,03286
0.19439
0,37726
0.152R6
0,06215
0.00519
0.00339
6,00062
0.,00231
0,002446

EXP/ERSO

EXD/G-T

H=T COEF M=T CUEF

0,000 w

L2222 2 2%
LA 22324
HADHHH0
HODgau G
nebpaeo
BRBGOUR
7.1649
4,643
4,083
3,652

0,000 W

wokaten
Frrrey s
Py YT
sodosie
pasoo
woBoneR
6,564
4,217
3,703
3,365

04000 W

wndnane
pRBysos
wonsabs
Bovsan0
sodpany
R
6,210
3,912
3,420
3,183

0,000 w

L2 L2
soopouy
Lot ga
Y2
R gei e
Gadpoad
5,543
3,437
3,025
2,783

0.000 w

L2212
LI Ty )
R AL LR
PR T LA
Robguin
HeLpBRe
5,155
3,079
2,724
2,601

G000 w

DoLabEY
LRz 2 12
EL 2 TR 44
aRdouoy
EL R 2R
CEL2-X-2 44
4,312
2,834
I
2,599

16,670
90,06}
195,623
48,822
55,147
25.1217
1.280
0.949
0,864
0.799

14,731
4,342
209.465
53.572
54,365
75,982
14243
04921
Q.831
0,176

14,444
79,501
218,143
AT, 360
91.864
26,276
1.230
0,894
0,811
0.763

14,351
72.900
170.737
Qyel3s
52.258
8,565
1,182
0.85¢
0.776
0,729

14,391
A9, 49
155.526
91, 54
$3.469
4,252
1,142
0817
0,746
v,71%

14,372
AD, 26K
115,609
an, Tan
1h,994
1.761
1.101
. 761
0.711
-l

71538



STA TURE WALL MIXTURE §TaTlC MIXTURE GUALTITY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H=T EXP/FPSP  EXP/S-T
NO  TEMP SaT TEMP PRESSURE DENSITY VaP/MIX ENTHALPY NUMBER PARAMETER AT wALL COEF H-T COEF H~T COEF
- X [ MM HG G/LM3 - J/6 - - - W/Cme W/CM2-K - -

RUN NO 141 ORIF DIA P.0567 CM FLOW RATE 2.89 G/S LIG TEMP 81,8 K LIO PRESS 3.09 ATM CART HTR PWR 0.000

1 336,3 5843 31.8 0.000697  0.352 52427 65512  0.05387 9,087 0,03269  ¢eosass 14,308
2 62.9 57.6 27.2 0,000508  0.417 67434 66108  0,00498 04997 0,19447  wvtoous 60,653
3 59,1 57.3 25.n 0.000462 0,423 68,41 66637  0,00318 o647 0,36612  eRegass 112,435
4 61,0 5649 22,7 U.000418 0,428 69,16 66780  0.00306 0.630 0,15533  swogans 47.602
5 65,9 5642 1847 04000342 0438 70452 67506  0,00308 04650 0,06668  etrsuse 204402
6 177.86 55.8 18,5 0.000275  0.457 74436 68212  0.00282 0en22 0.00509  ewvancs 1.730
7 236.5 5445 1149 0.000192  .508 85,65 . 69219  0,00255 0en27 0.00344 4,602 1.124
8 308,2 5347 LIS 0.000142 04552 95,25 76078  0.00232 U621 0,00244 2,668 8.772
$  323.3 5343 Ret 0+000123 04572 99,41 70500  D.0022) 04615 0,00228 2,406 0.708
10 307.8 5341 749 0.00011% 04581 101,24 70687 0.00221 0.027 0.00246 2,699 0.753
RUN NO 142 ORIF DIA 00567 CM FLOW RATE 2.89 G/S LIG TEMP Bl,4 K L1I0 PRESS 3.09 ATM CARY HTR PWR 0,000 W
1 162.8 5840 29,3 0.000643 0,353 52414 65803  0,05684 9.582 0,09138  wengaws 36,854
2 b0.b 6740 25,3 0,000476 0,418 67426 66385  0,00271 0,546 0.,16570  wesanse 51.500
3 SH, 4 57,0 23,1 0,000635  g,422 67,83 66675 0.00215 0436 0,31218 avossso 96,176
4 59,1 56.7 21,13 0.000397 0,426 68,27 67026  0,00207 04425 0,17377  wsssane 53,410
5  5H,5% 5649 17.8 04000331 04433 69,00 67668  0,00208 0,427 0,17504  #o#anso 53,406
& 6u,9 5543 14,9 0,000271 0,446 71432 68375 0,00200 0.429 U,07641 shgoda 23,043
T 1708 54,4 11,8 0,000198 0.480 78,56 69338 0,00183 0,425 0,00365 5,873 1,201
8 212,1 5348 9,2 0.,000152 04510 84,62 70138 0.00172 04425 0.00268 3,655 0.86Y
9 228.n 53,3 8,3 0,000134  0,%23 87,22 70527 0.00165 04621 0,00241 3,119 0.77%
10 217.6 5341 7.9 0,000126  p.%29 88,37 706700  0,00168 0e432 0.00263 3,523 0,836
RUN NO 143 ORIF DIA neDS67 CM FLOW RATE 2,89 6/S LIO TEMP 82,0 K LIN PRESS 3,09 ATM CART HTR PWR 0.000 w
1 339,4 57.8 28,1 0,000612  0.357 52,78 65983  0.05379 9.214 0,03271  wscsnse 144238
2 59,2 57.2 26,5 U.000458  0.420 67,43 66500 0,00303 0e612 0,31709  ssvsvos 98,138
3 $8.2 570 22.8 0.000426¢  0.423 67490 66765  0,00115 0233 0,19327  eveancs 59,472
4 88,0 8646 2.0 0,000391 0426 68,06 67086  0,00112 04230 0,17269  #dveoas 53,034
5 57.3 bt 1749 04000334 0,430 6828 67659  0.,00111 04231 0,18393  oesaeseo 56,293
6  5H.6 5543 15.0 0,000278 04437 69423 68349 0400110 0.231 0,07075  wovsens 21.569
7 111.5 5445 11.7 04000213  0.458 72462 69253  0.00104 0.230 0.00402 8,176 1.307
8 130.9 53.8 9.7 04000171 0,471 75,44 69963  .0,00101 0.230 0,00298 5,331 0.968
9 137.3 53.4 8,8 0,00015¢  0.479 76459 76333 0,00U98 0.229 G.,00273 4,707 0.865
10 136,3 53.3 8.4 04000146 D482 77410 70497  0,0010) 0,236 0.,00285 4,945 04918
RUN NO 144 ORIF DIA 0.0867 CM FLOW RATE 2.89 6/S LIQ TEMP B2,3 K LIN PRESS 3.09 ATM CART HTR PwR 0000 W
1 330,6 57.3 24,7 0,000536 0,362 53,29 66472  0,05332 9.269 0,03391  #vvanpe 14,635
2 58,8 56,8 21,7 0.000405 0,424 67,82 66954  0,00268 U547 0,26963  sedavas 83,112
3 57,9 5645 20.2 0.,000377 0,427 68,18 67224  0,00060 0,184 0,13226  eovuecs 40,571
¢ 57,7 5642 18,8 0,000350  0.429 68,23 67495  0.00088 0.18) 0,11785  ategssse 36,116
5 87,2 55.6 1642 04000302 0.432 68,24 68059  0,00087 0.182 0,11639  sasgucs 35,635
6  5B,) 55,0 13.6 0.000254 0,437 68,71 68689  0,00U86 U182 0,05842  wesasoe 17,869
T 19,0 5442 10.8 0.,000198  0.450 70486 69566  0,00083 0.182 0,00730 17,816 2,287
8 11,3 53,9 9.0 0,000163 0,462 72.52 70255  0,0008] 0,181 0,00312 5,068 1,013
9 113,86 53,2 8,2 Ue00014E 0,667 73,10 70581  0,00079 0.180 0,00298 5,522 0,964
10 107.2 . 8341 7.8 0.,000141 0,469 73,34 70725  0,00082 0.187 0.00346 6,727 1.108

o
RUN NO 243 0RIF DIA 0.0831 €M FLOW RATE 4.58 G/S LIQ TEMP 86.3 K LIN PRESS 1.71 ATM CART HTR PuR 0.000 W

1 326,8 59,5 42.9 0.,000991 04327 47.91 102008 0.04951 12.251 0,04584 soogobo 14,519
2 63.8 89.2 39,3 0+000787 04379 60.28 102526 0.00295 0850 0.18532 pubgats 42,602
3 89,2 89, 37,6 0.000748 0,383 60,84 102785  0,00178 0.518 2,70546  owogson 613,392
4 89,9 68,8 5.8 0,000710 04385 61,22 103102 U.00171 0,499 0,45529 bbb tddd 102,952
L] 59,8 128 32.6 0.000642 0439) 61,96 103674 Y.00172 Ues11 0,35507 setont 79,685
6 110,2 57.9 29,0 04000559 04402 63,96 104368 0,00163 0,499 0,00954 L 2.287
T 189,5 5742 - 24,6 0.,000649  0.43) 70614 105362 0400152 04499 0.,00377 4,203 0,921
8 205.7 5648 219 04000379  0.468 76421 106042  0.00143 04499 0,00335 3,516 0.791
9 215,0 5646 2049 06000351 04472 79441 106353  0.00139 0+501 0.00316 3,208 0,733
10 228.8 56,5 2044 0000339  0.479 80.95 106485 0.00130 0e673 0.00276¢ 2,660 0,634
RUN NO 246 ORIF DIA*0,0R31 CM FLOwW RATE 4,58 G/5 LI10Q TEMP 80,8 K LIQ PRESS 1,71 ATM CART HTR PWR 0.000 ¥
1 325.6 59,7 44,7 0,001n31 0,326 48,04 101755 0,04998 12,344 0,04662  ®evaace 14,691
2 66,1 59,3 4.8 . 000813 0,380 60.56 102322 0.00316 0.909 0,18830  asvpuee 43,226
3 59,4 5941 38,8 0,00076% 0,383 61,18 102606  0,00199 0.579 1,34505  #usgeae 304,371
4 6.3 58,9 36.9 0.000727 0,386 61,62 102912 0,00163 0,565 0,40374  w#esgocs 91,103
5 63,8 58,5 33,4 0.000653 0,392 62,47 103537 0,0019¢ 0.578 0,10892  weeacns 26,530
5 1462 58, - 29,4 0.000563 0,405 64,75 104264  0,00181 0.558 0,00633 eesgase 1,562
7 207.5 57,3 24,9 00004866 0,437 71.73 105305  0.00168 04560 0,00373 3,951 0.910
A 231,46 56.8° 22,0 L.000373 nassT 78,57 106019 0.00157 0.560 v.0032) 3,138 0.754
9 23K.5 5646 26.9 Ce000343 0.4R3 R2e17 106343 000153 0562 0400309 2.958 n.712
1+ 256, 6.5 20,0 0.000331 04491 83,99 10s480 Ga00141 UeR26 0,00264 2,390 0,005
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Te-Mp
"

MO 245

322.9
ba,S
59.8
6€0.9
T1.7

NO 2486

320.0
68,7
60.)
617
117.4
193

NO 287

324.8
b6 B
59.8
62,3
106,80
179,7
206,8
233.5

NO 248

328,90
66,4
61.0
59,8
58,2
61.8

114,4

130.4

134,.1

139.8

ND 269

333.3
64,0
9.3
59,1
58,0
59,8

108.6

1188

12¢.9

125,64

NG 25)

33e,0
ba 4
9.4
59,8
95,3
1625
191,46
208,4
21e.%
229,%

SAT TeMp PRESSURE
K MM HG
0QIF DIA NW0R3IL CM
59.8 45,5
59,4 41eh
59,2 39,4
590 37.3
58,5 33,7
Gl 29,4
57.3 25.0
L] 2201
Shab 2049
B6eb 2044
GRIF DIA 0.0831 CH
59.9 4641
9.4 41,9
59.2 39.8
5941 377
58.5 3640
S8 29.8
573 2541
Shet 22414
5640 20.9
565 2h.5
ORIF DIA p.0R3]1 CM
59,7 4441
59.3 4n,3
5941 38.4
58.9 36.5
LA 33,1
%80 29,7
5743 2448
56.8 220
5646 2n.9
56h 2054
ORIF DIA _0,0831 CM
59,3 4n.6
594 37.8
58.8 3IR.9
S8, b 3444
G843 3.6
574 2R.0
5742 2647
56.8 21.8
5646 2n.8
6569 2044
ORIF DIA p.0831 CH
59,¢ 39.R
58,9 3648
88,7 3%,4
58.5 33,9
5842 31.3
57,8 28.2
57.2 24,7
5648 2140
56.h 208
5645 2n.4
ORIF DIA n,0831 C™
59,0 43,5
9,1 38,1
S8.H 35,6
LT98N 330
Q7. 28.6
RT7e1 23.8
f6e2 1R B
555 1546
55.¢2 1642
55, 13.6

MIXTURE
DENSTTY
G/CM3

FLOW RATF

0.001051
0.000R27
0,00078)
0.000738
04000660
0000566
0.0004464
0000368
0.,000228
0.000325

FLOW RATE

0.001062
0.000835
0.000788
0.000743
0000662
0.000565
040006401
04000362
0.000332

0.000319.

FLOW RATE

0,001020
V000806
0.000764
0.000723
0,0006561
0.000562
0.000446
0s0006373
0.000344
0.000331

FLOw RATF

D.000939
0.000752
B.000719
0.000687
0.000630
0000560
0.0004606
0e00U0a08
0.000383

0.000373

FLOW RATE

0.000921
0,000742
V,006710
0.000680
¥ 000626
0.000559
U.000489
0.000413
0.000319
V000379

FLOw RATE

0,001n51
U,0008¢3
0+000706
0000686
Ua0pUSAT
Vs00D4HS
0.000375
ve000292
0.000261
0,000268

QUALTITY
VAP/MIX

4458 G/S

0325
0.378
0.382
04386
0.392
0+406
Deteal
0ed74
0+49]
0.500

4458 G/S

0.32%
04379
0,383
04386
0+393
04408
Debsb
0.+482
0+501
0510

4.58 G/S

0,326
0,378
0,382
04385
0.3%1
Debb
Vebs36
0e467
0+483
04490

4,58 6/S

0,327
04379
0382
0s3683
0387
04393
0409
0a424
0,431
0,438

4,58 6/S

0.328
04379
0,381
0,383
0.386
0,391
0,605
0.418
D.424
04428

4465 G/S

ny312
0,362
0.366
0370
6375
0385
Nebyl
0.433
0e463
0e407

MIXTURE REYNOLDS

ENTHALPY N
J/6 -

LIQ TEMP 80.8

47,89
60435
61,01
61.51
62447
65,00
72.70
80424
A4,20
86,10

UMRER

STERMAN

PARAMETER

AT waALL
wW/Cu2

K LIn PRESS 1.71 ATM CARY

101643
102231
102524
102827
1036477
104221
106279
106009
104338
106478

0,04963
0.00334
0.00219
0,00814
0400213
0.G0198
0.00183
0,00170
0.001664
0.00181

12.715%
04959
0.636
0627
0632
0.610
Genle
Geblé
0616
045877

LIQ TEMP B0.9 K LIN PRESS 1,70 ATM CART

4R.03
60,44
61416
61.73
62.82
65,53
73.97
82,21
ag,52
28,60

101560
102164
102665
102767
103432
104196
105261
104002
106335
106477

0.04923
0,00351
0400240
0.00251
0a00222
9.00215
0.00197
0,00182
0.00U175
0.00162

i2.124
l.006
04696
04734
0.662
0.667
0.670
0,667
0+669
0.429

LT1Q TEMP B0eA K LIN PRESS 1,70 ATM CART

47,82
60419
50.81
Al.28
62,17
b4 ,42
71,48
18,490
A2.03
83,79

LIG TEMP 80,7

47,77
59,97
60,30
60,47
60.78
61,71
66,79
67,84
69,48
70.26

L10 TEMP 80,8

47,75
59,78
60409
60,23
fDo 47
61,23
63,79
66436
67.71
68,38

LIQ TEMP 79,5

45,51
56,01
56450
86481
57,34
SB8.86
63,83
6R.30
70.37
71.30

C9

101840
102391
162664
102976
103584
104299
105325
106027
106347
106483

0,04943
0.00318
0,00804
0.00210
0,00189
0.00183
0400171
0.001589
0,001i53
000144

12,188
091}
0.592
0.613
0.561
0.562
0.566
04565
0563
0.539

K LI PRESS 1,70 ATM CART

102347
102806
103081
103357
103858
104508
105439
106074
106368
106493

0,04966
0.00214
0.00u97
0.00u92
0.00091
0.00089
0.00085%
0.00082
0.00081
0.00078

12,322
0.615
Ve280
0.267
0e267
0267
04265
04266
0.266
0.259

K LIo PRESS 1,70 ATM CART

102461
102916
103177
103639
103914
104850
105461
106081
106371
106694

0404902
0.00205
0.00uB4
0e00078
v.00078
000077
0,00074
0.00071
0400070
G.00u68

12.180
0.588
04242
o227
Ue228
Ge229
0,227
0e227
G.228
0.220

K LIo PRESS 1.65 ATM CARY

103349
104130
104585
105065
165976
107p48
108473
109607
110149
1103%0

0.04824
0,00302
0.00175
y«00181
000164
0.00158
G.001649
0.00142
0.,00139
0.00134

11.870
0.R41
02494
Ge516
0es74
Ges?l
04675
0es7S
0477
0e4b3

HEAT FLUX EXP H-T

COEF
w/LM2~K

MTR PWR

0.04643
0,18813
1,09680
0,32556
0,04806
0.00529
0,00388
0,00313
0.00304
6,00263

HTR PWR

0.04661
0,16061
0,R2007
0,26947
0.01126
0,00493
0,00377
0.00305%
0.00296
6,00264

HTR PWR

0,04587
0.16351
0,R6961
U.17760
0,01185
0,00486
0,0038}
0,00320
0.00289
0.00273

HTR PyR

0,04571
V. 082RA
V.12922
0,21377
Gpooisn
0,06646
0,00433
0,00361
0.00344
0,00311

HTR PwR

0,04643
0.11559
0,42501
0,41187
e T T
0.11126
0,00469
0.00366
0,00355
G.00320

HTR PuR

0,061856
U,15827
Us81254
037033
Ue01267
0.00467
0.00352
G.00310
V,00299
0.00265

EXP/FPSP  EXP/S~T

H=T COEF

04000 ¥

auduens
sabpae
shagson
#RBpuy
padaped
satboann
4,087
2.906
2,766
2,289

04000 W

EEL 2T
sonuans
ey
YTy
LY ee ey
QR nn
3,74}
2,618
2,553
2,207

Ge000 W

LY e
vagpans
22
oEbpaas
P FY T
wnoouse
4,094
3,131
2,677
2,513

0,000 w

GaBas U
pUOsaRG
oetyons
shGnaae
HoeDpDEy
ohdouue
6,626
4,967
4,633
4,045

04000

dBOGaeR
oedaob e
E2 42T 2 24
tREGHOG
HEOREGD
HEdgove
7,278
5,201
4,973
4,355

0.000 w

satpaen
#BBEBOG
autaaan
L2 T
sadenen
witleoda
4,3¢h
3,586
3.389
2,450

H=T COEF

16.707
43,30)
248,673
73,626
10,9786
1330
T 04945
0.735
0.697
0.600

14,734
37,019
185,825
£0.930
2.750
1.252
0.918
g.712
0.674
0,595

14,571
37,700
197,460
40,336
2,869
1.229
0,931
0.75¢
0,670
0,627

© 16,495
19,189
29,512
48,617

auooRBe
14,984

1.060
1.857
0.809
0,730

16,106
26,640
96,969
53,713
sunoovae
25,088
117
0,869
0,834
0.752

13,622
37,398
189,123
RS.925
3.1190
14161
0.892
0.769
0,733
Ga.b49




STA TURE wail MIXTURE sTATIC MIXTURE QUALTTY MIXTURE REYNOLDS STERMan HEAT FLUX EXP H=T EXP/FPSP  EXP/S-T

NO  TEMP SAT 1EMP  PRFSSURF DENSITY VAP/MIX ENTHALPY NUMRER PARAMETER AT wALL COEF H=T COEF H=T COEF

- X K MM HG G/CM3 - 476 - - w/em2 W/CM2wK - -

RUN NO 282 ORIF DIA 0,0831 CM FLOW RATE 465 G/S LTQ TEMP 79.6 K LI0 PRESS 1465 ATM' CART HTR PWR 0,000 W
1 343,7 597 44,8 0.001072 0314 45407 103179 0.050U16 12.09 0.04257 bl S g 13,813
2 65,7 59.2 39,2 0,000811 04367 57.13 103997 0.00326 0.919 0,14033 aRtgace 32,910
3 59,4 58.9 3644 0.000750 0371 57469 104444 0.00198 0+566 0,97135 weBpacs 223,810
4 60,2 58.5 33,6 04000690 02374 58,08 104948 0400209 04604 0,35262 @ e#vupun 80,996
5 113,6 57+9 28,8 0.000587 4381 5A,73 105881 0,00181 0.531 0,00954 sRtgnts 2.370
6 178,] 57.2 24,1 0,000483 0,392 60,52 106973 0,00178 0.538 0,00445 A 1,182
T 214,48 56.2 19,4 0.0007360 D.421 66,32 108420 0.00166 04541 0,00362 3,918 0.863
8 235,84 5.5 1547 v.ouo28és 0.046 71.51 109581 0.00156 0,540 0,00300 3,210 0,736
9 238,1 5.2 14.2 0000253 0,457 73.92 110138 0.00153 Ge643 0.00297 3,150 0.717
10 2%2,9 550 13.6 0,000240 0.462 75,01 110384 0400147 04527 0.00266 2,698 0,642

RUN NO 2%3 ORIF DIA 0.0831 CM FLOW RATE 4.65 G/S5 LIQ TEMP 79,6 K LIQ PRESS 1.65 ATM CARY HTR PWR 0,000 ¥

1 347,7 59.8 45,2 0,001077  0.31%5 45,37 103123  0.05085 12,295 0,04269  wadaasa 13,827
2 68,2 59,2 39,5 0.000812 0,369 87,71 103953 0,00355 14006 0,14399  sesasue 33,627
3 59,8 5849 36,7 04000750 04373 58,34 106398  0,00225 0646 073533 svvpuus 148,588
& 60.6 5845 33.9 0.000689 0,377 88,80 104909  0.00837 04689 0.33112  sovosse 75,642
5 118,8 57.9 2849 04000584  0.384 59459 105850  0.00206 Ueh10 0,01002  #uvpsas 2,486
6 191.6 57.2 26,2 04000679  0.397 61,73 106948  0.00201 Us617 0,00459  ##desun 1.187
7 233,9 56.2 19.0 0,00035¢  0.430 68,51 108403 0.00186 04620 0.00349 3,80 0,874
8 263.7 5845 15,7 0+000277  0s458 74460 109573 0400174 0+618 0,00297 2.954 6e721
9 264,64 5.2 1442 Ue000246 047} 774k 110134 £.0017¢ 04621 0.00297 2,950 0.707
10 277,6 5540 13+6 04000233  0.477 78,73 110383  0.00163 04603 0,00271 2,600 0,664

RUN NO 256 ORIF DIA 040831 CM FLOW RATE 4465 G/S LIQ TEMP 79.6 ¥ L10 PRESS 1.65 ATM CART HTR PWR (.000 W

1 367.5 59,9 46,3 0,001106 0.314 45,31 102954 0,05074 12,230 0,04252 “avpava 13,785
2 65,9 $9.3 4044 0.00083] 0.368 57.65 103820 0.00375 1.081 0,15976 adtpus 97.321
3 60,2 59470 37.4 0.,000765  0.372 58,34 104258  0.00244 04599 0,57276  e#nsspus 131,480
4 61,3 5846 34.5 0.000702 04377 58,85 104792 0.00262 0.759 0,28320 wabpane 64,767
S 132,R 58,0 29,13 000059) 0,384 89,75 105754  0.00222 04657 0,00878  sodaese 2.208
6 205.% 57.2 24.5 0.,000483. 0,398 62,13 106873 0.00218 04671 0,00453  sessnwe 1.476
T 2%53,4 5643 19.2 04000353 0434 6960 108349 - 0.00200 0e673 0,00341 © 3,541 0.855
4 283,2 55,5 15.7 0.00027¢ 0,465 76430 109546  0.00186 0671 0,00295 2,817 0.712
9 283,9 8542 1443 04000242 04479 7941 110122 0.0018} 04673 0,00294 2.811 0,697
10 294.4 5Sets 1346 G.000229 0486 80,83 110378 0.00174 0.656 0,00274 2,546 0.645
RUN NO 255 ORIF DIA r.0A31 CM FLOW RATE 4.65 G/S LIQ TEMP 79.5 K L1n PRESS 1,65 ATM CART HTR PWR 0.000 w
1 345,9 59,7 6443 0.001062 0,314 44,91 103254  0,04989  12.n15 0,04198  wseaase 13,646
2 64,6 59,1 3R.4 0.000802 0.366 56,83 104082  0.00302 0.850 0,15903  sesasus 37.304
3 89,9 58.8 35.8 0000740 04370 57.32 104555  0.,00171 0e487 0,63679  ssvasus 101.035
4 61,9 8.4 33.n 0.000681 0,373 57,61 105065  0.00170 G487 0,14062 suwdunns 32,526
5 84,3 57.8 2841 0.000577  0.379 58,07 106038  0,00162 0,472 0,01779  swnsanns 4,259
& 159,3 57.1 23,5 04000476  0.388 59,54 107114 0,0015¢4 Geabl 0,00450  sedasos 1.159
7 o182,) 5641 18,4 0,000357 0,413 64,26 1085683  0,00146 0,465 0,00369 4,704 0,928
8 202,6 85,4 1541 0.000283  0.434 68,41 109788  0,00138 04465 60,0031 3,715 0,779
9 221,% 551 13.7 0.000253 Deté3 70.26 110340 0.0013% 04463 0.,00278 3,062 0,084
1¢ 223,% 5a.9 13,1 0,000240 0,447 71.08 110631 0.00132 0.459 0,00272 2,978 0,066
RUN NO 256 ORIF DIA 0.0R31 CM FLOW RATE 4465 G/S LIQ TEMP 79,5 K "LIn PRESS 1.65 ATM <CART HYR PWR D.000 W
1 343,7 59.5 4340 0.,001033 0,314 44,78 103438  0,04969  1l.977 0,04215 ewvsses 13,703
2 65,0 59,0 37.8 04000787 0,365 56,63 104202  0.00287 0.R07 0,13409  #etanas 31,540
3 59,8 58.7 38,2 0000730 0.369 57,08 104602 0,00158 04449 0,42666 bbb it 986,850
4 60,8 8844 32.7 G.000675 0,372 57,33 105132 0.00149 0.426 UG, 17477  setgsse 40,436
5 59,8 BT.8 2R 0.000579 0.377 §T.74 106037 0.00153 Ue645 0,22260 eudnany 51.121
6 136,.8 871 236 0000680 04386 59,08 10709% 000142 0et24 U«00532 Ll St 14348
T 169,3 56s2 1847 Qe0U00365 0609 63,062 108507 0600135 (428 0.00378 5,019 G349
8 188.0 55.% 1545 0.000293  0.429 67,32 109629  0,00129 G428 0,00323 3,965 0,796
9 196.1 55.2 14,2 0.00076% 0438 69,11 110162 0,00127 0.429 0,00305 3,625 0.745
10 210.4 550 13.6 0,000251  pa4s2 69,93 110397 0.00122 0e619 0.00270 3.041 0.661
QUN NO 287 ORIF DIA 040831 CM  FLOW RATE 465 G/5 LIQ TEMP 79.5 k L In PRESS 1.65 ATM CART HTR PWR  (0.000 ¥
1 341,2 59.5 42,4 0,001021 0,313 44,62 103525  0.04941 11,898 0,04224  wwsvavus 13,741
2 kA7 5945 37.3 0.0007H0 04366 56435 104284 0.00273 0765 0,16202  vesacus 38,103
3 89,7 587 344k 0.000724  0.368 56,76 10674) 0.00142 04602 0,37698  shdgaes R7,540
& 60,7 G8.3 32.3 0.,000670 0,371 56,96 105202  0.00135 0.386 0,20535  wvdavee 47,598
5 58,8 87.7 2.8 0.000877 0,376 57.30 106102  0,00138 04401 0,36117 nosubue A3,104
6 120.2 5741 23,0 0000479  0.3R4 5R446 107143 0,00130 04385 0,00609 wessves 1.525
7 157.3 5642 18,6 0.,000367 0,405 62429 108542  0.00124 0387 0,003R3 5,249 0.960
R 172,9 55,5 1545 0.000297 0,422 65,72 109654 0,00118 0,387 0,00330 4,222 0,814
Y 1796 5541 1441 0,000768 0,630 67.29 110174  0,00117 v.3B9 0,00313 3,K94 0,766
10 193,2 55, ¢ 13.5 0,000255 0,436 #B, 00 110404 0.,60113 0.380 0,00275 3,236 0,676

c1io ' (B 7]



STA TURF wal L MIXTUWE

~NQ TE MR
- T«

RUN NO 2%R

343,2
b4 6
%9 ,R
®9,9
QR 6
110.9
147,]
160.0
1654
178,1

- ‘
T LB T A WU

I
[=
2

NO 269

343,46
63.6
89,7
59.9
58,6
97,0

146,2

159,4

164,5

77,0

SO T NS WN -

-

RUN NO 2A0

34%,2
63,0
56,6
59,6
58,3
6o R

132.6

164,7

184,9

159,7

S ST NG TP -

X
c
z

NO 241

3546,9
65,6
59,4
59,0
58,0
&6£7.0

118,0

128,8

131,9

16G.2

DECET NN W

X
c
Z

NO 262

346,86
65,6
59,1
&R, 7
57,7
61,5
96, R

19,2

13,0

11R.6

SO NI N W

z
<
z

NO 263

48,2
63,4
BHR,A
an,6
57,4
HH LG
16,9
93,1
Gk, 0

100.0

CELNTIE N

o

R4 1eMP  PRESSURS
®

ORIF nlaA

G945
BH9
A8, 6
f8.3
G7.7
STt
562
55¢%
5541
§5¢n

ORIF 0la

5944
%849
5846
SHed
57,17
57,15
5641
55.4
5541
55,0

ariF nla

59,4
58,8
58,5
58,2

ORIF Dla

59,3
8848
G850
S8.2
57.¢6
LY
5641
55.4
55,1
594}

ORIF DlA

59,3
58.8
58,5
8842
ST
Qe
Sba 1
LY P
861
55

ORIF pla

89.¢
RR, !
BLPY
B8, 2
&5T.6
Qb
S6.1
554
5541
5540

sTaTiIC

“M HG

N40R31 CM

42,2
37.2
34,7
32.2
27,7
2343
18,5
15.5
1441
13,5

00831 CMm

4146
36,5
3441
3.7
27.4
23,0
1844
18,4
16,1
13.5

0s0831 CM

61,2
36,4
34,0
31.5
27.3
23.0
18,3
154
1441
1345

ns0RI1 CM

4046
35,9
33.8
31,7
2740
2248
1R.7
16,3
14,0
13.5

A,0831 CM

LY
35,9
33.5
31.2
270
22.8
18,2
1521
1649
13.%

0.083]1 Cw™

40,1
3%.4
33401

3048
26a?
2244
1841

16,2
16an
13.%

MIXTURE
DENSITY
GreMY

QuUALTTY
Vapsmix

FLOW RATE 4.0% G/S

0.001015
0,000775
04000720
U. 000667
0.000574
04000479
0.000368
0.000299
04000271
0.000258

0314
0.365
04369
0371
0376
04383
PenQ2
.08
02425
0.428

FLOW RATE 4465 6/S

0,00099¢4
0,000759
0.000706
0s000655
0. 000569
0,000472
0.000364
04000297
0,000269
04000257

0.315
0.367
04370
0373
04377
0385
Debné
04419
0426

“0.429

FLOW RATE 4465 6/S

V4000989
0.,000755
v, 000702
0000652
0,000563
0,000472
0.,000367
0+000301
04000273
0.000262

04315
0,368
0,371
04373
0,377
0,384
0+400
Dvé13
0419
0.422

FLOW RATE 4465 G6/5

0.,000976
0.000747
0.000696
0.000607
6+00056)
0000472
0,000370
0,000306
0.000279
0.000268

0.315
04367
0,370
0.372
04375
04383
0,395
0,405
0.4180
.412

FLOw RATE 4,65 G/S

0,000077
0.000748
04000698
04000669
4000563
0.000475
0.000375
0.000312
04000286
04000275

0,315
0366
04369
04371
0374
06379
0+3R9
04397
Be400
0e002

FLOW RATE 4,65 G/S

0,000965
0.00074])
0000692
000064
0000550
0e0u0aTa
0.000378
0.000318
02000293
0.0002H2

0.314
04365
0.368
00369
0372
0s376
0+3A3
0389
0391
0.391

MIXTURF

REYNOLDS

ENTHALPY NUMRER

J/6

LIQ TEMP

46,77
56.54
56,91
57.09
57436
SR, 30
61,68
64,66
664,02
66463

LIG TEMP

44,87
56,85
57,22
57.39
57,65
58,62
61,96
64,94
66430
66,93

LIQ TEMP

46,96
86,97
57,30
57,43
87,60
58,35
61412
63456
64,64
65,16

LI1Q TEMP

44,79
56,63
56,92
57.00
57.07
57.59
59,69
61,51
627,31
62.67

L1G TEMP

4,76
56,53
56,76
56479
86,75
57.01
58,34
59,44
59,87
60406

LIQ TEMP

46,564
56,21
B6,439
56436
56,23
56425
5649]
57.38
57,51
£7.55

-

STERMAN
PARAME TER

HEAT FLUX
AT walLL
w/Cemg

79.8 ¥ LIn PRESS 1,65 ATM CarT

103554
106313
104767
105225
106123
1067159
108554
109661
110178
110406

0.04962
0.00259
0,06129
0.00122
0.0012%
0.00017
0.00112
0.00108
0400107
G.00103

11.979
0.729
0,366
D.349
0361
Ue348
04350
0350
04351
Ge3ds

9.4 K LIN PRESS 1.65 ATM CART

103669
104429
104871
105316
1086209
1p7221
108599
109692
110192
110413

0,05046
0.00259
0.00128
000121
0.00123
0,00117
0.00112
0.00108
0.00106
0,00103

12.216
0.732
04364
(.00349
0.359
00349
0.350
04350
04352
0.344

79+4 K LI10 PRESS 1.65 ATM CaART

103697
104458
104897
105339
106230
107238
108610
109700
110196
110415

0,05073
0,00243
0,00111
0.0010%
0.00105
0,00103
0.00098
0400095
0.00094
0.00092

12.301
0,689
04316
04303
0.306
0,306
¢4303
04304
04306
04300

79.6 K LIN PRESS 1.65 ATM CART

103783
104545
104975
105407
106294
107296
10R644
109722
110207

l1p64z2

0.05028
0.00223
0,00095
0.00088
0.00u88
0.00UR6
0.00082
0,00080
0,00079
0,00078

12.180
0.630
0.271
0.252
0e254
0.253
0.251
0,752
0,253
00249

79,6 X LIn PRESS 1,65 ATM CART

103783
104545
104975
105407
106294
107296
108644
109722
110207
‘110622

0,05026
0.00202
0.00uUT4
0.00067
0.00u67
0400066
0,00063
0.000862
0400062
V.0006)

12.169
¢.568
0¢211
04191
04193
0.192
0191
05191
0e192
Ue]190

7%.3 K LIQ PRESS 1.65 ATM CART

103870
1064633
105053
1056476
106359
107356
108678
1097486
110218
1310429

Cl1

0.05010
0.00185
0.0005¢
0.00068
0e00U48
Ge0OU4LA
000047
U.00046
Ge00u4S
0.,00045

12110
0.520
Ve152
0e137
0139

EXP HeT
CrgF
W/CMR=R

HIR PupR

0.04222
0.12R09
0.30464
0.21701
0,40480
U,00645
V.00385
0,00335
0.00319
0,00279

HTR PWR

0.,04302
0,1546)
0,32414
0.21834
0,46800
0,00873
0,00388
0,00337
0,00322
0,00282

HTR PWR

0.04318
U,166458
0,30877
0.22648
0,45812
0,03923

- .0,00397

0.00361
0,00326
0.002R6

HTR PWR

0,06264
0.09315
0.31132
0,32013
0.,67137
0.02510
0,60406
0,00343
0,00329
0,00292

HTR PyR

0.04266
0,08285
0,33710
0,36175
2.06662
0,06197
0,00470
0.00349
0.00332
0.00299

HYR PwR

0.04250
0,11136
0.,62730
G.32861
SGuooven
0.089a7
0.00605
0,00366
0.0033%
v,00304

EXP/FPSP  EXP/S=T

06000 W

Hedonon
st oitd
tesH 00
G o0
HRdpoUH
bRt pLUH
5,433
4,460
4,167
3,437

0000 W

aRtpued
abbpbio
BEHoHOL
abbpodo
#httgohs
Hobygnoh
5,447
4,616
4,183
3,468

04000 W

L2 XY 3 14
s DoHBs
LR 2 2 g
shbH N
aadbapva
LR AT 1 404
5.926
4,756
4e0b]
3.724

0.000 W

vaRaBEe
sHBGab
andooen
whBpaw
PrTYe Yy
LT YR

04000

22X
Ty ]
shvgate
wosaRny
#oBpabe
oftgaie

8,298

0.000 w

vavoaon
suopRas
e
wtBnaRS
woBapeY
apvputn
11.768
6,323
5, b4
4,996

H-T COEF H=T COEF

13.719
30.121
70.672
50.217
93,056
1.601
0,961
0.826
0,781
0.688

13,959
16,176
74,949
50.371
107,261
2,126
0.968
0.829
6. 786
0.692

14,002
38,425
71.324
52,202
105,021
9,037
0.983
0.837
097
0.T04

13,850
21,909
72,115
73,969
154,494
5,842
1,002
0,844
0,808
0,721

13,859
19,508
78,160
R3,698
476,154
9.719
1.143
0.856
Q.016
0.736

13,834
26,183
99,317
T76.289
LY AL
20,777
1ebGh
0.892
0.819
0.749



STA TURE wALL MIXTURE  sTaTIC MIXTURE  GUALITY  MIXTURE REYNOLDS STERMAN  HEAT FLUK EXP HeT  EXP/FPSP EXp/S=T
NO  TEMP SAT TEMP PRESSURF OENSITY VAP/MIX ENTHALPY NUMBER PARAMETER AT wALL COEF H=T COEF H=T COEF
- X K MM KG G/CM3 - J/6 - - W/7Cme W/CM2=K - -

RUN NO 264 ORIF DIA 0.0831 CM FLOW RATE 4.65 G/ LI14Q TEM# T9+4 K L1Q PRESS 1.65 ATM CART HTR PWR 0.000 W

1 345,2 5942 39,9 0000960 04315 46,64 103899 0.04996 12.096 0.04230 Havaaes 13,758
2 63,8 58,7 35,2 0,000737 D266 56426 104662 0.,00173 Dea8B8 0,09599 astuaRy 22.572
3 58,7 58,4 33.0 .0,000689 0368 564,40 105079 0,00043 0121 0,4T6R3 eoRpuow 116,778
4 58,4 5841 3047 0.000641 0369 56435 105459 0.00037 0.105 0.40708 astanuy 94,467
5 57.1 57,6 2646 0+000559 04372 5641& 106380 0.00037 0106 Boudo o nhdonne depavon
6 58,2 56,9 22,5 0.,000474 04375 56,03 107374 0.,00036 0.106 0,08330 oRBpRRY 19,325
7 71,0 56,1 18.1 0.00038¢0 04381 56.27 108689 0.,00036 04105 0,00707 14,301 1.673
8 83,0 55, & 18.2 0.000321 0384 56,35 109753 0,00035 04105 0.00381 6,924 0.921
9 86,3 5%.1 14,0 0.000296 04386 86428 119222 0400035 0,105 0.00339 $.992 0.823
10 88,5 550 13,5 0.000285% 0,386 56,23 110631  0.,00035 04105 ¢,00313 5,432 0,763
AUN NO 26% ORIF OIA 0,0831 CM FLOW RATE 4.40 G/S LIQ TEMP 79.5 K L1lg PRESS 1,53 ATM CART HYR PWwR 0,000 W
1 346,86 59,4 41.4 0,000982  0.319 45,75 98278 (,05276 12,246 0404264  eovasus 14,324
2 82,1 5847 35,5 04000724 6+375 58448 99170 0,00296 0.R08 0,24251 La L2t 58,184
3 58,6 5849 32.6 0.000662 0.379 58,92 99674  0.00157 0,435 2,33305  etvaess 553,162
4 60,2 58,0 29.7 0.000602 0.382 59,12 100183 0.00148 a4l 0,19372 shdbupoo 45,938
5 58,6 57+2 2646 04000499 Gl.387 59,37 101292 0.G0148 04420 0.,30114 bbbl St 70,964
6 63,2 56,5 20,4 0.000410 0.396 60,57 192362 0400145 0.42) 0,06300 aRoukbe 14,807
7 161,86 55,5 15.8 0.,000304 04617 64,51 103880 0.,00136 04617 0,00393 5,501 1.014
8 185,6 54,7 1245 04000236 04433 67,44 108170 0400131 0a417 0.00319 4,030 0,818
9 193,1 54,3 1141 0.000209 0,440 68,49 105804 0,00130 0419 0,00302 3,709 0,774
10 209,2 54,1t 10.% 0.000198 Deb42 68,85 106085 0.00125 0.407 0,00262 3,026 0,676
RUN NG 2686 ORIF DIA 09,0831 CM FLOW RATE 4,40 G/S LIQ TEMP 79,5 K LIN PRESS 1,53 ATM CART HTR PWR 0,000 W
1 3e3,.8 59.4 41,7 0,000991 0.3)8 45,71 98226 0,05299 12,285 0,04351 Ganyod s 14,605
2 62,3 58.7 35,4 0.000723 D374 58,46 99182 0.,00292 0.799 0,22070 aadanns 52,986
3 58,9 5843 32.3 0.000656 04379 58,88 99724 000187 04433 0.72195 patapis 171,337
4 60.0 57.%9 29.2 0.000592 04382 59.06 100288 0.00149 Qeblo 0,20119 LAl 2T ] 47,716
5 58,7 571 23.7 0000483 04387 59,23 101484 0.00149 04421 0.25838 wavaano 60,962
6 66,6 S6e 1946 0.000395 04396 60.35 102587 0,00145 0e42] 0,05139 sadpues 12,128
7 16147 55.3 1448 04000289 04416 63.98 104200 0400136 0+417 0.00392 5.497 14017
8 184,7 S4.4 1145 04000220 0,630 66,24 105637 0.00132 04418 0.00321 4,076 0,830
9 19%0,3 54,0 in.1 0.00015¢ 0434 66,76 106293 0,00131 0.420 0,00308 3,R35 0,798
10 © 205,0 53.7 9.5 0.000183 04436 66,76 106660  0.00127 0+408 0,00270 3.17¢ 0,706
RUN NO 267 ORIF DIA 0.0831 CM FLOW RATE 4,40 G/S LIQ TEMP 79.5 K LIq PRESS 1,53 ATM CART HYR PuR 0.000 w
1 349.7 59,5 42,7 0.001018 0.317 48,45 98091 0,05192 11,974 0,04126 LA A 13.925
2 65,2 58.8 36.2 0.000742 0372 57,97 99051 0.00318 0.A63 0,13548 wudunns 32,849
3 59,0 5844 32.9 0.,000673 0,376 58,45 99612  0.00181 0.497 0,87468 sovsuus 208,428
4 59.6 5840 29,7 04000608 0+380 58,70 100178 0.00170 04473 0,29074 asdgoas 9,13}
5 59,0 57.2 24,1 0,000491 0.386 59,01 101406 0.00175 0,495 G,27322 aatabed fb,620
6 152.9 56.4 19,9 0.000400 0,396 60,43 102511 0,00162 0.469 0.00486 aHSpLas 1,288
T 186,86 5543 1449 0.000289 0419 64,78 106145 0.00154 Qo674 0.,00361 4,671 0.947
8 21046 544 1125 0.000219 02436 67468 105609 0.00147 0473 0.,00303 3.58¢0 0.788
9 21s8,1 5440 10.2 0,000192 Q.44 68,47 106277 0,00146 0.476 0.00293 3,405 0,761
16 .230.5 53.7 9.6 0+000180 Debbd 68457 106652 000101 0s46) 0.00261 2,884 geb84
RUN NO 268 ORIF DIA p.0R31 CM FLOW RATE 4.40 6/5 LIQ TEMP 79.5 K LIQ PRESS 1.53 ATM CART HTR PWR 0.000 ¥
1 3644,0 5945 42,7 0.001016 04317 45,58 98091  0,05274 12.182 0,04282 esvouow 164,409
2 63,7 88,8 36.2 0.000739 04373 58,436 99051 0.00337 0+918 U.18781 #adanis 45,260
3 59,2 58e4 3249 0+000669 p+378 6899 996127 000200 o583 0«73018 waBpaba 1734393
6 59,6 58un - 297 0+000602  pe382 59419 100178  0e00192 04536 0+33012  ettense 78,16y
S 59,3 572 2441 0+00C488 (4388 59462 101406 000196 0556 (25695  wevaave 60+506
6 151.5 5644 19.9 0.000397 02359 61432 102511 0.00182 0.532 0.00559 LAOh bt 1.47¢
T 203.9 5543 1449 0+000285 ged26 66445 104145 0400171 02535 04003690 4,615 g.962
8 236,46 5444 115 . 0.000214 04445 7000 105609 0.00163 0+534 0,00293 3.2¢68 0.761
9 241,2 Shap 1002 0.000187  Qe452 71.08 106277  0.00161 04536 0.00286 3.145 - 04739
10 256,1 53.7 9.6 0.000176 04485 71.29 1066%2 0,00155% 0s522 0,00261 2,7%0 B,074
RUN NO 269 ORIF DIA 040831 CM FLOW RATE 4.40 G6/S LIQ TEMP 79,5 K LIN PRESS 1.853 ATM CART HTR PWR 0000 W
1 344,8 59+5 42.3 0.001006 0.318 45,64 98145 0,05267 12.1886 0.,n4272 vHOGRaH 14,3695
2 63,5 58,8 35.9 0.000732  0.374 58,44 99103  0,00348 04950 0,20193  avepnos 4B, 598
3 59,2 58,4 32.7 0.000663 0,379 59,01 99657  0,00411 0,585 0,75646  #odanbe 179,428
4 60,3 5840 29,5 0,000897 0.383 59,33 ico0218 0,00202 0,564 0,243R87 rrereeey 57,737
5 59.4 57.1 23.9 0,000484 0.389 59,8] 101437 0.00206 G.586 0.25809 Frrey ey 60,083
6 151.6 564 19.8 0,000393 De60] 61,63 102842 0.00191 0.562 0.005%90 sodpoba 1,266
72077 55.3 14.9 0.000282 0.429 6714 104167 0.00179 0565 0,0037 4,559 0.9867
8 239,9 Shet 11.5 0.000212 04449 71402 105620 0.00170 0564 0,00304 3,362 0,783
9 247,.7 B4, 10,2 0.00018% 0,456 72.24 106283 0.00168 0,566 0,00292 3,156 0.749
10 261,6 83,7 9.6 0.000174 04460 72453 106655 0.,00162 04551 0,0026% 2,745 0,681
c1iz2



STA TUBE WALL MIXTURE

NO  TEMP
- L4

RUN NO 270

345,64
64,3
59,46
59,8
59,7

171,0

22%5,2

261.4

265,8

278,7

-
O OBV P W -

o
o<
z

NO 271

344.5
64,9
59,5
60,4
63,5

194.2

250.5

290.6

289,464

298,7

-
SOE~N T TP WA~

x
[
z

NO 272

345,46
63,7
59,5
60.3
63,3

163.5

202.8

236.,9

244,7

257.6

S OB TP W R

-

bl
<
z

NO 273

348,3
62.9
59.3
59.8
59,1
61,7

150,2

168,9

179.3

191,6

—
G VE N W~

<}
<
Z

NO 278

339,8
61,7
59,3
59,5
58,4
59,9

130,4

187,9

15,1

164,6

CR-E R R AR e

—

RUN NO 275

338,6
61,3
59.2
59.1
58,2
59,5

116,3

132,6

137.2

145,9

-
CODNTWE S W

STATIC
SAT TEMP PRESSURE

[3 MM HG
0R1F DIA 0.0831 CM
59,6 43,9
5849 3741
58,5 33.7
58,1 36.3
57.2 26,5
56,5 20,2
55,4 15,1
Sé.4 1146
5440 10.2
3.7 9.6
ORIF DIA 0.0831 CM
59.7 4443
5940 37.4
58,% 34,0
S8 1 30.6
573 é4.6
56,5 20.3
55,4 18.2
S44 11.6
8440 10.2
538 946
ORIF DIA 0s0831 CM
89,9 42.5
58,8 36.0
58,4 32,4
58,0 29,6
57,2 24.0
5644 19.8
553 14,9
Shed 115
S440 16.2
5347 a6
ORIF DIA 0.0831 CM
59,4 41.7
58,7 35,4
5843 32.3
57+9 29.2
57,1 23,7
5604 19,6
§5.3 1448
54,4 115
5440 1001
§3.7 9.5
ORIF DIA p.0831 CM™
59.4 4} ,.4
58,7 35.1
58.3 32.0
57.9 28,9
5741 23.6
5643 19.8%
55,3 14,7
S4.0 11.4
Sé,. 101
$3.7 Q.5
ORIF DIA 0.0831 CM
59,3 4h,8
S8.6 34,7
5843 31.6
57+9 28.6
57.1 23,4
5643 19,4
5543 14,6
54,4 11.0
5440 1001
53,7 9,5

MIXTURE
DENSITY
6/Ccm3

QUALITY
Var/MIx

FLOW RATE 4.40 G/S

0,0010643
0.000756
0000683
04000613
0.000494
0,000400
0.000283
0000211
0.000183
0.000172

0+317
0373
0.378
0.383
0,390
0.402
04433
0455
0463
0e666

FLOW RATE 4440 G/S

04001050
04000760
04000686
0.000615
02000494
04000399
04000280
0.000207
0.000179
0.000168

0.317
0+374
0380
0.384
04392
04405
00439
0+465
00476
0477

FLOW RATE 4.490 G/S

0.001007
0,000731
0,000663
04000596
0,000483
04000393
0.000282
0.000213
04000186
0.00017S

0.9
04376
0381
0a3R4
04390
0.402
Des28
0s448
02654
04457

FLOW RATE 4.40 G/S

0,000989
0.000720
0.000654
0,000591
0,000482
6.000396
0,000291
0.000223
0000197
0.000186

04319
0,376
0.380
0,383
0.387
0.395
0.413
04425
0+428
0.430

FLOW RATE 4o40 G/S

0.000986
0,000722
0.000657
0.000594
06000485
0.000400
0,000296
04000229
0.000203
0.000191

0.317
0,372
0.375
0.378
0.382
04389
0,604
02413
0415
0ut17

FLOW RATE 4440 G/S

0,000972
0.,000714
0000650
04000589
0,0004R3
0.000399
0000298
0.000232
0.000207
0,000195

0317
0.372
0375
04377
0,38}
0,387
0.399
04406
04607
0,408

MIXTURE REYNOLDS

ENTHALPY  NUMRER

/G -

STERMAN

PARAMETER

W/ Cme

LIQ TEMP 795 K LIn PRESS 1.53 ATM CART

45,68
58,51
59,12
59,49
60,06
62,10
68,15
72042
73,79
74411

97928

9A895

99477
100065
11314
102420
104078
1068576
106257
106642

0,05266
0400363
0400226
0.00217
0,00¢21
0,00203
0,00190
0,00180
0.00177
0.00171

12.15¢0
0.989
Ue623
G606
04630
0,599
0604
0002
0605
0,588

LIG TEMP 79.6 K LIN PRESS 1.53 ATM CARY

45,86
58,77
59,45
659,89
60,58
62,95
69,87
74,86
T6.51
7695

LI0 TEMP 79.5

45,93
56,93
59,47
59477
60.19
61.90
67.06
T0.62
T1.70
71.92

LIQ TEMP 79,5

45,91
58,78
59415
59.29
55,37
60,26
63,25
64,95
65,22
65,11

LIQ TEMP 79.5

L 45,41
87.77
58,08
58.16
58,14
58.76
61,00
62.07
62.08
61.87

LIQ TEMP 79.5

45,34
47,62
57.89
57491
57.R0
58,18
59,78
60,32
6610
$9,79

Cc13

9787%

98843

99432
100027
101283
102390
104056
105564
106250
106639

0.05265
0400387
0.00¢51
0400241
000245
0400226
0.00208
0400195
0600192
0.00186

12+165
1.055
0.696
0,677
0702
Y666
0.672
0+669
Qen72
0,655

K LIG PRESS 1.53 ATM CART

98118

99077

99634
160197
103422
102526
104156
105615
106280
106653

0.05343
0.00338
0.00201
0,00193
0.00196
0.00182
0.00172
0.00163
0.00161
0.00156

12,403
04926
0.557
05643
04561
04535
Qo4
U538
0e540
Ue526

K LIQ PRESS 1.53 ATM CARTY

98226

99182

99724
100288
101484
102587
104200
105637
106293
106660

0,05352
0.00278
0.00138
0400132
0.00131
0,00128
0,00122
0.00118
0,00118
0600115

12,440
0.763
0.383
0,369
0.371
0e372
0309
0.370
0371
0.366

K LIn PRESS 1.53 ATM CaRT

98281

99234

99769
100335
101515
lo2617
194222
105648
106300
106663

0,08192
0.00256
0.00116
0.,00112
0.00111
0.00109
0.00104
0.00i02
0.00101
0400099

11,999
0,689
G.318
0.308
De3ll
0e3ll
04309
0.309
04311
04305

K LIO PRESS 1.53 ATM CaART

8R362

99313

99837
100405
101561
102663
104256
105665
106310
106668

0,05181
0.00235
000097
0.00094
0.00094
0.00u92
0.00U89
V.00087
000087
0.,0008%

11,979
0.638
0.267
0e2060
Ul261
04262
0.260
o260
0,362
U,258

HEAT FLUX EXP H-T
AT wALL

COFF
W/CM2 =K

HTR PwR

0.04252
0018587
0.69658
0, 36667
U,25642
0,00523
0,0035A
0.00291
0.00285
0,00261

HTR PWR

0,04271
017934
0.72R98
0,29679
0.11292
U pnoeRs
G,00344
0,002R3
0,00285
0.00267

HTR PWR

0,0433%
0.18994
0.50195
0,23672
0.090R87
0.00499
0.00366
0,00295
0.00283
0.00258

HIR PuwR

0,04305
0,18459
0.308385
0,20134
0,18397
U,06978
0.00389
V,00323
0,00296
0.00265

HTR Pua

0,062R0
0.22794
0,30665
v,19670
0,23310
U,08869
0,00411
0,00331
U,00310
¢.00275

HTR PWR

U,042R9
v,24203
0.27777
0421553
v,23602
0.0822R
0.00926
U.00333
0.00314
0.002R0

EXAP/FPSP

FXP/ST

M=T COFF HeT COFF

0000 W

LR 2
EXL 22
XA 2TR R R
UG onde
LR 22 R
ELX-2- 2224
6, 177
3,053
2,962
2,519

0.,000 ¥

Rt
HRUBEDO
EALTYS 2
BV Y
4O Rgada
L2220
3,717
2,782
2,R15
2.519

D000 W

#BOGuEH
Hedpane
HoBye s
BESGEeD
a0 Dy e
LY
4,576
3.291
3.08%
2,702

0.000 w

SRUyuan
GUtGgRY
GEvan0y
R A 21220
La a2 2224
GREpBOU
5,788
4,626
3,8H1
3,307

00000 ¥

LR XY 2 2]
Gvbouby
BedsnoY
L2 22X R
EL L T2 TR
sRGpBOG
6,542
4,764
4,349
3,617

04000 w

LTS 13
RUBpabs
BRBGGHY
bRt HLe
LR
LR T 22
7.23¢
5,102
4 ,r92
3,972

14,307
4, 79%
165.220
86,632
50,201
1,387
0,929
0,769
0,730
0.0869

16,345
63,178
172,472
69,981
26,585
1.293
0,494
0.72%
0,723
0,077

14,5951
645,940
118,678
55,834
21,456
1.314
0,952
0.762
0,728
0.606%

14,450
46,238
90,951
47,636
43,391
16,493
1.004
0.836
['TREL]
0.695

14,398
54,984
73,331
46 486
55,477
21.021
1.064
0,860
0.812
0.720

14,430
68,397
£6,511
31.220
66,303
19,582
1.095
0.867
0,023
0,39



1)
NO

Rul

-

E
<
z

—

pd
[«4
-4

s

Pl
f=4
z

-

P
<
-4

-

P
<
z

—

A

N

DO @S W - SOENOCUV P WN OO ~NOCWSH W - SOP O VTR W O VD NPWF WN -

OB NN SN~

TUBE WALL MIXTURE

TEMP
K

NO 276

3417
610
59,0
58,8
578
590
98.7

11846

1223

1291

NO 27T

337.6
60,5
58,6
584
5743
5804
7440
915
9645

10042

NO 35}

39340
59,7
59,1

NO 352

393.¢
$9,5
58.8
610
6442
145,5
18%.0
22147
233.8
24648

NO 353

395,.0
59,3
58,8
600
6340

12746

165:6

192.2

262.7

19241

NO 354

396.,5
59,3
58,8
59.2
591

1093

la7.1

166.7

17642

162.8

STATIC

MIXTURE

SAT TEMP PRESSURE DENSITY

K

ORIF D1a

5943
6846
5842
578
5700
5643
5542
Shot
8440
5347

ORIF DIA

59.1
58,4
58,1
577
5609
562
5542
5403
53.9
53.7

ORIF DIA

57,9
57,5
5743
§7s1
5647
5622
55.5
551
5449
5448

ORIF DIa

5747
873
572
STeC
566
5601
555
58,1
5609
5448

ORIF DIa

5T.7
57.3
571
56.9
56.6
56a1
5945
5541
5409
54.8

ORIF 014

57.6
57,3
571
57+9
5606
562
5546
55.2
580
5409

MM HG

00831 CH

40,4
34.3
316
2804
23.¢
19.3
14406
119
10.1

949

0+0831 CM

38,6
33.9
3042
27.%
2.0
18,38
14.3
11.3
1000

]

040635 CM

28,7
26,9
26,8
23ed
2lee
1846
1540
13.8
1341
12.8

00635 CM

27.6
2s,2
26450
2244
20s7
18.3
15.5
13,4
13,1
12.8

0+0635 CH

27.4
25,0
23,9
2207
20+
18.¢
15.5
13.7
13,1
1248

040635 CM

27.¢
25,0
R4y
229
2049
18,7
1549
14,2
13.0
13.3

G/CM3

FLOW RATE 4,40 6/5 LIQ TEMP 79,5 K L10 PRESS 1.53 ATM CART

02000959
0000704
0000642
0+000582
0000478
04000396
04000298
04000234
0000209
04000198

GuaLlTy
VAp/MIX

04319

FLOW RATE 4.40 G/S

04000922
0.000682
0000624
0000568
04000671
0000392
0000300
0000240
00000216
6+000205

0.318
0,372
04375
0376
0379
00382
4387

FLOW RATE 2.83 G/S

0.000609
00000472
0000446
0:00062]
0+000376
0000322
0+000253
0000209
0000192
0000184

04365
0.431
04436
04439
0e446
04461
0501
0539
04559
0569

FLOW RATE 2.83 G/S

0:000591
04000483
0:000436
00000413
0000372
0000322
0000255
0000214
04000197
0000190

00364
0,429
04433
0ed36
Qets3
0456
Vo991
0525
0543
0.551

FLOW RATE 2,83 G/§

0.000588
04000459
0+000435
0+000412
04000373
04000324
04000260
04000219
04000203
0+00019%6

04363
0,427
0.431
V2434
Qo4
0a65]
Uedlg
04511
0526
¥s534

FLOW RATE 2,43 G/S

0+000588
04000462
04000440
0000619
0»000381
00000335
0000273
04000234
0+000217
05000210

04361
0a424
ged2t
0s431
04435
0s085
Gea72
496
509
0.516

MIXTURE REYNOLDS STERMAN

ENTHALPY N
J/4 -

45,65
58,17
58.39
58,37
58416
58434
59,35
$9.39
58,93
58,53

LIQ TEMP T9.5 K LIQ PRESS 1,53 ATM CART

45,28
57,41
57.54
57443
57.07
56483
56478
55.94
55411
54455

LIQ TEMP 8249 K LIQ PRESS 1.98 ATM CART

4,88
70.50
T1.46
72403
73.15
T6al4
85.18
94.02
98465
100,92

LIQ TEMP 82,7

56,41
69,82
70.69
7119
72417
74478
82474
90.56
94 .66
96.69

LIG TEMP B2.6

544,09
69,42
70421
T0+63
Tle44
T3.64
BOs40
BT:06
9054
92430

LIQ TEMP 82.%5

53,65
68,72
69 .46
69.78
TR 45
72.29
77497
83.61
86059
88407

C14

UMBER

98417

99365

99882
100451
101592
102693
1064278
105676
106316
106671

98662

99601
100086
100662
101752
102830
104377
1p5726
106346
106685

64502
64870
65053
65237
65631
66099
66739
67176
67375
67467

K LIQ PRESS 1.98 ATM CART

64648
64988
65157
65332
65711
66149
60773
67187
67382
67479

K LIG PRESS 1,98 ATM

64682
65016
65181
65358
65729
66160
66781
67190
67383
67471

K LIQ PRESS 1,98 ATM CART

64702
65014
65169
65329
65676
66086
66677
67073
67235
67320

0405277
0.00220
0409081
0400078
0400078
0409077
0.00075
0400073
0409074
0000072

0.08161
0.00188
0400051
0000049
000049
000048
0000047
0000047
0000047
0000047

0,05410
0.00460
0400226
0e00214
0.00222
000204
0400189
0400175
0+00169
0.00162

0005376
0400437
0500200
0400193
0400198
0200182
0s0Q171
000159
0:00154
0400149

0405394
0.00412
0,00171
0000167
0000170
0400158
0+00150
0400141
0400135
0200138

0.05347
0.00388
0,00144
0400141
0-00145
0.00136
0400129
0.00122
0:00120
0.00116

12.259
G.602
04224
04217
0.219
0+219
0218
0218
0,219
00216

11.976
0,512
04140
0+136
0136
00135
00135
0135
0+13%
00135

9,274
04931
0.460¢
Qo2
0667
0e443
[ PXY
0.+445
04466
04436

9.193
0,881
0,407
Q4396
Qo413
04392
0396
0.395
0,396
0.388

9,197
0,828
00347
0,342
04353
0,337
o34y
02344
0337
Ge347

9.074
D774
0.291
0+286
0+297
0.285
0286
0.287
g.288
0.282

CART

HEAT FLUX EXP H=T
PARAMETER AT WALL
W/CHZ

COEF
W/CMg-K

HTR PWR

0.04341
0,24531
0,28951
0.21502
0127462
0,07951
000501
0.00339
0,00320
0.00287

HTR PuR

0,06300
0.25146
0,27426
0.19964
0440002
0.06184
0.00718
0400362
0.00318
0400291

HTR PHR

0.,02768
0,42102
0,25044
0008975
0009055
0.00456
0.00306
000229
0.00212
000195

HTR PWR

0,02738
0,40353
0,24985
0.09722
0.05420
0400439
0400306
0400237
0.00221
6.00202

HTR PWR

0,02726
0,41639
0,20868
Go11217
0.05507
0400471
0,0030Y
0.00248
0.00228
0000253

HTR PWR

0.02694
0.39262
0417790
0412733
012143
0.00535
04003313
0.00262
0000238
0.0020%

EXP/FPSP  EXP/S=T
ri=T COEF H=T COEF

G.000 W

LA LT 223
L T
PR Yy Y
L TYTYYS
LT
#HbBeas
9,272
54,645
5,034
4,316

0000 W

sRGGHRY
HGds0oD
E2 21112 ]
E2 222 2T
22 22T
adbapH0
15,450
64709
5.665
5053

G000 W

wessooy
I YT
sevnoeun
s0spoon
sovaste
SobpeBs
4,491
2,858
24539
2,250

0,000

GuUbGobe
“EDBaeH
22T T2
#HED BN
shegnsn
#oGHa0e
4,674
3,148
2,834
2,685

Q000 W

HRBaGUG
aFdpove
HeBpovn
HASaO0G
R L2 2-% 2 7.
GG Sapde
4,878
3.497
3,068
3.579

Ue000 W

LA L2 T X
LA 2 1 2]
EX 22T 21 2
BRAGBute
PR L2 T 2 2
GRBHUVO
5610
4,169
3,600
2.894

14.57¢
58,873
68,984
51.172
65.26¢
18,842
1.266
0+876
04834
04753

14,455
60,647
65,750
67,838
95.822
14850
1.773
04930
0827
04765

12,205
129,602
76,456
2Te435
274439
1528
04997
04723
04658
04601

12.12%
126,829
16,666
29,849
164615
10673
1003
D756
0.693
04630

12.108
129,139
64,268
34.515
164933
14571
1019
0e794
0720
ge786

12.010
1224415
55.107
394375
374339
1e765%
14030
0+Ba2
0.758
0e653



STA TUSE wWALL MIXTURE
SAT TEMP
K

NO  TEMP
K

STATIC

MM HG

RUN NO 335 ORIF DIA 0.0635 CM

394.8
5948
5843
5848
%847
8340

12845

lage]

laded

15840

o
@OENT WP W -

x
<
z

NO 356

39741
59,9
5861
5845
579
698

1113

120.8

l2a.1

130,5

—
COE~NFTUNP Wh e

x
[~
z

NO 357

392.2
6844
S7a7
S749
5741
583
8049
923
¥7al

10049

—
O OE NP W N

b
[=4
-4

NO 358

393.0
67,4
5745
5746
5740
87.5
1442
8143
85,5
87.8

—
O CE® N WS WN ™

P
<
z

NO 359

389.4
64,3
57.5
S7e7
571
S7.7
T35
79.1
8245
8443

SO NP W N

P

0
<
z

NO 360

394,5
65,6
57.5
S7.%
56.9
5741
Tien
76.7
7946
8le0

DOE N R WN -

—

5744
571
5760
568
565
$6.)
555
652
550
5449

ORIF Dla

87.5
87,2
570
5648
5645
5691
555
5542
§5.0
54,9

ORIF Dla

$7.3
8Teu
56.9
567
564
561
5545
5542
554
54.9

ORIF DIa

57.1
56,9
5648
566
564
5601
5545
55,2
5540
5449

ORIF DIa

57.2
S7.¢
5608
5647
S6esn
5601
55.%
$5.2
5540
5449

ORIF DIA

S57.1
56,9
56,7
56.6
56.4
5641
5.5
5542
55.¢
S4e9

25,8
2349
234y
22eu
2043
1843
15,7
142
1345
133

0+0635 CH

2640
24,1
23.1
2241
2004
1843
1547
1442
13,5
13,3

040635 CM

24,7
23.1
Q2.3
2l.5
20y
1841
1847
142

1345

13,3

040635 CM

24,4
22,5
21.8
21.1
19,9
1849
1546
la.g
13.6
13,3

040635 CM

2643
22.8
224y
2led
19.9
8.3
15.0
la.e
13.0
13.3

040635 CM

23.7
22.3
21.7
2140
19.4
18.9
15.0
1402
13.0
13.3

MIXTURE

PRESSURE DENSITY

G/CM3

QuALITY
YARP/MIX

MIXTURE REYNOLDS STERMaN
ENTHALPY NUMBER

J/6 -

PARAMETER

FLOW RATE 2,83 G/S LIQ TEMP 82.4 K LI0 PRESS 1.98 ATM CART

0.000858
Q000842
0+000423
04000405
0000372
0s00033)
0+000275
02000239
02000224
0000217

04362
0+425
0+428
Ueb3D
Ueb3d
Veba2
['RL-X]
(483
get94
14499

FLOW RATE 2.83 G/S

0.000564
04000446
0+000426
02000408
04000375
0+000335
0000280
0+000245
0000231
0.000226

04361
0,424
u.427
De429
Qo432
§eb39
U458
0471
0,479
0,083

FLOW RATE 2,83 G/S

0000834
00000428
Qs000412
00040397
0+000370
0000334
0000285
0000254
04000241
00000235

04363
Ueb24
Qo427
0.428
Vo431
Yed3b
U465
0455
Uedb0
0462

FLOW RATE 2,83 G/S

00006519
04000619
0+000405
0000392
00000368
0000334
0000288
5000259
0000247
0000241

0,362

FLOW RATE 2.83 G/S

0+000529
04000426
0+000411
0+000397
0+000372
0+000337
62000290
0000262
0+000249
0+000243

0.360
0,421
00426
0425
Veb26
Yes2s
Ua436
Uet42
Go4a5
(e446

FLOW RATE 2,83 G/S

04000517
0+000419
0+000405
04000392
0000369
02000336
00000290
04000262
0+000250
0+000240

0,361
0.421
Ua k20
U425
0.426
Veh29
D.435
Qebal
Vebé43
Vo445

$3,48
68,58
69.21
69448
69.98
T1s61
75.91
80440
82477
83497

LIQ TEMP 82.3

53,40
68,39
68,986
69415
69450
70455
73,98
77441
79,22
80,15

LIQ TEMP 82.4

53447
68,31
68,77
68.88
69404
69458
7108
73462
T4eb0
T4.97

LIG TEMP B82.3

53,33
68,10
68,51
68457
68,63
68490
T0.00
Tlels
T1e74
72.07

LIG TEMP 82.2

82,87
67,51
67.90
67494
6798
&8419
69415
70615
70068
70496

L1Q TEMP 82.2

$2.85
67,39
67,78
67,83
67.87
68,07
68,96
69,91
T0.41
T0.68

c15

64905
65177
65312
65479
65781
6615¢
66720
67086
67240
67323

0.05386
Q00358
0400118
0+00114
000115
0+00111
000105
0+00101
Q00100
000099

9,158
07186
0.239
04230
0.236
04231
0e231
0231
0.232
0234

K LIG PRESS 1.98 ATM CART

64871
65151
65289
65457
65768
66143
66716
67086
67241
67323

0405382
0.00336
0400094
0400089
0400090
0400088
0400084
0+00081
0,00080
0,00082

9.137
0.570
0.189
0180
0.184
ge182
018}
Q4181
0,182
0.187

K LIQ PRESS 1,98 ATM CART

65065
65296
65636
65578
65838
66183
66735
67084
67236
67321

0405367
0+00284
0400072
0000054
000055
0400054
0.00052
0+00051
0400051
0400055

9,151
04567
0145
0+109
00112
0s111
04110
04110
0s111
04119

K LIG PRESS 1,98 ATM CART

65168
65390
65516
65642
65875
66203
66744
67084
67234
67319

0.05361
0400267
0+00052
0.00036
000036
0400036
000035
0400035
0,00034
0400039

9. 144
0,533
0e10%
0072
0.073
00073
0.073
0073
0.073
0.082

K LIQ PRESS 1,98 ATM CARY

65122
65347
65480
65614
65858
66194
66740
67084
67235
67320

0405360
0400266
0.00044
G+00033
0400033
0400033
0400032
0.00032
0.00032
0400035

9,095
8.527
0.088
0.065
0+067
G067
0066
0.066
04066
0074

K L10 PRESS 1.98 ATM CANT

65202
65422
65542
65664
65887
66210
66747
67083
67233
67319

005297
0.00268
0.00045
0+00031
0.00032
000031
000031
0400030
0400030
0400034

8.992
0,531
0.089
6.063
0,064
04064
D.063
0.0063
0.063
0.071

HEAT FLUX EXP H~T
AT wALL
W/CM2

CoEF
W/CM2=K

HTR PuR

0,02715
0426399
0,18894
0.11339
0a10787
0.00861
0.0031e
0.900272
0.00259
0.00237

HTR PWR

0.02690
Q.,24462
0.17810
0+10948
0.12874
Os91330
0000325
0.00276
0,0026%
0,00248

HTR PWR

0,02732
0.04982
0.16718
C.09389
015769
0.05016
0600434
000297
04002063
0400259

HTR PWR

¢,02723
0.05074
6.15112
0407341
0.12608
0.05182
0.003%
0+00280
000240
0.00251

HTR PuR

0.02726
0.07228
0,12035
0406292
0+10372
Ve0si?7
0.90368
0.00277
0400241
0000253

HTR PwR

0.02665
0,06056
0,12070
0,u6746
0413274
0006064
0.00398
0400296
0.00258
0400271

EAP/FPSP
H=T CUEF

0.000 W

ey
sotaee
L2222 TS
T T
eusguie
suoaney
5,878
4724
4,388
3.823

0.000 ¥

sutonts
LR T LT
fHadoute
doRu DU
eRbgoie
BAGpONY
6,596
5,209
4,920
4,437

0.000

vutouay
Ly ryes sy
nuaante
saBpote
pEbeHED
aubpeoe
10.814
64721
5,731
5.476

Ge000 W

tuvousD
sotBote
PerTeTy
aneau0e
sesaote
waupove
10,086
b, 78%
5,611
h,768

Vo000 W

HPO BN
R Y22 )
EX LY TEL ]
LT 22T Y
wadpsYe
HOSpnOY
9,381
6,715
5,669
5,862

02000 ¥

HeERpORS
BeBputs
L L2221 )
sepaste
FoReatYe
L2222 3
10,171
7.1%9
6.112
0,336

EXP/S=T
H=1 COEF

12,117
82,6490
58,569
35.11b
33.166
22745
1e038
GBI
VeB2H
Ga756

12.024
76,6493
$4.38y
33.964
39.781
4e179
1e061
0892
0,843
0,792

12,181
15,844
61,937
294148
4H.813
154496
1380
0950
OsHayg
0830

12.156
16,134
47,012
22.832
39.135
16.065
1.236
0891
07606
0.804

12.211
22,960
37,624
19,668
32.36¢
13.024
1e173
0886
Uel73
G812

.

11.955
19,303
37,761
2149490
4463
18.942
T.2617
Ve939
0.426
D855

B- 7156
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TUBE waLL MIXTURE

Temp
L3

STATIC

MIXTURE

SAY TEMP PRESSURE DENSITY

X

MM HG

NO 362 ORIF Dla 0.0635 CM

402,6

7245

577
S7.8
B7e6
T1e5
95.8
1pls6
10241
10544

NO 381

404,42
53,5
57.7
5748
LY AT
63.2
858
91eT
9349
9643

NO 363

406.8
6140
5706
578
57.1
85946

© 808
86.6
89.0
91.0

NO 364

414,56
6143
576
57.8
971
S840
17.8
83.3
85,7
HTes

NO 365

43643
61,8
5745
576
5740
572
7348
9.1
His7
#3.0

NU 366

anT.?
60,8
GT.4
4745
57490
5741
711
T6eb
1944
Ho el

57.2
8700
56+8
5607
5604
561
5545
5542
5540
5449

ORIF DIa

57.2
56,9
5648
5647
5644
B6e1
55.5
55.2
55e0
5449

ORIF DIA

572
57,0
56.8
567
5644
5641
550§
552
S840
54,9

ORIF DiA

57.2
57690
56438
5647
5644
5641
55.5
55.2
55.0
54.9

ORIF DIa

57.2
56,9
56.8
567
5648
5641
5545
55.2
550
S4.49

ORI¥ DIA

572
5744
S6.8
S6.47
564
5641
5545
55e2
55e¢
5449

24,6
22.8
2.1l
2143
19.9
18,1
15.06
1442
13.0
1343

00635 CM

24,1
22,b
21.9
2l.2
19,9
18,0
15,0
JE XY
13,0
13,3

040635 CM

24,5
22,9
22,2
2l.4
2040
18,1
15.7
14,2
13.0
13.3

00635 CM

24,4
22,9
22,1
2led
20,40
18,1
15,7
le,2
1340
13.3

0+0635 CM

24,2
22,17
22,0
2l.e
19,9
1849
15,0
la,2
13,0
13.3

00635 CM

2445
22,9
22.2
2l.4
200
1841
15.7
14+2
13.0
13.3

G/CM3

¢
FLOW RATE 2,83 6/S LIQ TEMP 82,2 K LIG PRESS 1,98 ATM CARTY

04000531
0000428
04000412
0+000397
0000371
0+000335
0000285
04000253
0000240
00000233

QUALITY
YAP/MIX

0.360
U421
Veb2b
0+425
0+427
0432
VedaS
0456
U062
Qo465

FLOW RATE 2.83 G/S

0000528
04000426
0000410
0000397
0+000372
00000336
04000288
04000258
0000244
0000238

04359
0,420
V22
Qo423
De%26
04430
U439
Qo448
00453
04455

FLOW RATE 2.83 G/S

6+000538
0000632
0000416
0000402
04000375
0000339
0000290
04000260
02000247
0000241

FLOW RATE 2,83 G/S

0000536
06000431
04000415
0000401
00000378
0+000339
00000291
0s000261
0+000248
0000242

0,358

FLOW RATE 2,83 G6/S

0000532
0.000428
0.000413
02000399
0000374
0+00033%
0.000292
04000263
0000251
0000295

0.357
0,618
0,420
Vo421
0823
Qeb26
V433
0o439
Deké2
Qo443

FLOW RATE 2,83 G/S

0+000540
04000433
04000417
04000403
09000376
0+0003%)
04000294
04000265
0000252
02000240

0.357

MIXTURE

ENTHALPY NUMBER

J/6 -

52.75
67,33
67484
68400
68423
68,94
7131
73,71
T4498
75461

LIG TEMP 82.

—

52,49
67,04
67.51
67460
6775
68424
69,98
T1a76
72469
73417

LIQ TEMP 81.9

52.23
66,78
67.22
67.29
67,39
6777
6921
T0.58
Tl.46
T1.86

LIQ TEMP 8240

52434
66,85
67,28
67434
67,41
67,73
68.97
70.26
T0.94
7i.28

LIQ TEMP B1.9

52.12
66,64
67,06
6710
6716
67,38
68437
69,41
69,95
70,23

LIG TEMP 8l.8

51.98
66,56
66.97
66499
67401
67419
68401
68.89
6935
69459

C16

65110
65337
65471
65607
65854
66192
667239
67984
67235
67320

K LIQ PRESS 1.98 ATM CAxT

65145
65365
65498
65628
65867
66199
66742
67084
67235
67320

K LIQ PRESS 1,98 ATM CART

65088
65316
65454
65593
65646
66187
66737
679Be
67236
67320

K L1Q PRESS 1,98 ATM CART

65099
65326
65663
65600
65850
66189
66738
67084
67236
67320

K LIQ PRESS 1.98 ATM CART

65133
65358
65489
65621
65863
66196
66741
67084
67235
67320

K LIQ PRESS 1,98 ATM CART

65088
65316
65454
65593
65846
66187
66737
67084
67236
67320

REYNOLDS STERMAN
PARAMETER AT WALL
H/CcM2

0.05287
0400302
0400090
0400066
0400067
0400065
0400063
00006}
0400061
0406061

0405290
0400302
0400061
0+00051
0400052
0400051
000049
0400048
0409048
0400049

0405311
0.00300
000050
000044
0400045
0600044
000043
0000042
0400042
Q00063

0405297
0400296
0400066
0400039
0:00040
0.00040
0400039
0400038
0400038
0400039

0.05316
0.00290
0400061
0400034
0400034
0400036
0400033
0400033
0400032
0,00034

005349
0.00289
000036
0400030
0400030
04006030
0400030
0200029
0260029
0400031

8,950
0.598
04180
0131
04134
0.132
0.132
0.132
04132
06134

8,935
0,596
00121
0.102
0e104
0.102
0.102
0.102
0e102
0105

8,933
0,590
04100
0.087
0.089
0.08%
0.088
0,088
0.088
0.092

8,923
04580
0.092
04078
0,080
0.080
0.079
0,079
0080
G+083

8,937
0,570
0,082
00067
0.068
0.068
0067
0.068
0,068
0.071

8.972
0,568
g.072
0059
0060
0.061
04060
0+060
0060
0064

HEAT FLUX EXP HeT

COEF
W/CM2eK

HTR PWR

0,02591
0,03847
0.19903
0e11476
0.11123
0.00852
0,00327
0.00283
0,00281
0+00265

HTR PWR

0.02574
0,09073
0,12999
0409085
0.12712
0.01440
0,00337
0.00279
0.00264
0,00254

HTR PWR

0402570
0,14553
0.12772
0.08212
0.12394
0.02505
0400348
000280
0000260
0+00254

HTR PWR

0,02569
0,13559
0.11481
0006796
0,11902
0,03394
0400356
0.00282
0400259
0.00255

HTR PWR

0,02560
0,11671
0.12172
0.06841
0.12078
0.05872
0.00375
0.00282
0.00253
0,00253

HTR PWR

0,02560
0,14749
0,12839
0.07105
0.10863
0405907
0.00386
0400280
0e002¢7
0.00249

EXP/FPSP  EXP/S=T
H=T COEF H«=T COEF

0.000 W

PTEYY Y
LT TR
LYY
2T T2
22T YL
easann
6,803
5,653
5,594
$.136

0e00p ¥

HERHOE
sddgite
L2222 3.2 )
Antpaby
12222 22 ]
L2222 02 %
7,566
5,962
5,536
5,264

04000 ¥

thbpate
#ebanbe
rRGHOHE
“oagess
P T LAY
L2 2T AL
B,069
6,180
5,618
5.413

0000 W

A e a O S G
devandy
Gvopnite
L2 L2
seRpete
HEBGUtE
8,389
6,320
5,689
5,527

04000 ¥

PUBGERD
SRBHOEY
#eGasde
L2 X 2322 )
LT 2]
BT aGOD
2.070
6,508
5,709
5,643

0000 ¥

HHSnoGEe
EX LY 2l
LI X2 L2
aRBGaHNY
R2 2T 22
aRBaudn
9,684
64556
5,627
54640

11,659
124414
622272

35.865

344678
2710
14066
02917
0+902
0849

114618
28,886
60,771
28,475
39,745
60536
1,092
04903
0849
0.821

11.626
46,216
604140
2%.802
38,851
7.865
1125
0.905
0,838
04821

11.607
43,052
36,070
214347
37,300
10,636
12145
0908
0.833
0.821

11,594
37,157
38,289
21.520
37.918
18,407
1e200
0.908
G.816
0.816

11.61%
46,900
60,617
22,366
344142
184540
12235
0+901
0794
04803



STaA TJmE WALL MIXTURE
SaT TeMp P
X

NO  TEWP
- K

RUN NO 367

Wn7.8
6D+0
8744
574
56.9
7.0
698
150
T7.8
787

DOENE VP WN—

-

RUN NO 173

1 33z2.8
2 s8,8
3 57,7
E T PSY
5 578
& 5801
T 6beT
8 HA.q
9 LXEY)
0 1m-.8

-

RUN NU 174

1 336,2
2 8,6
3 ST.6
4 579
5 573
6 579
7 6608
8 6846
9 Ghe )l
0

1 96549

RUN NO 175

1 335.6
2 58,5
3 57.5
4 478
S 5743
& 578
7 6649
8 d8e7
9 w19
Q

1 9248

RUN NO 176

1 336,7
2 ELEY )
3 57,5
4 “7.8
5 2744
& EYRN S
7 tbeB
8 LR
9 KH,.8
0 Ble2

o

RUN NO 177

34041
5848
B57.5
“7.+8
S7.4
27.8
w78
H9,3
HT.2
44 a0

QL AN PP T

ORIF DIa

5742
570
560
G567
5644
5641
S5e5
5542
55e0
5409

ORIF DIa

11- P
&T.6
S7e6
57.2
5648
96.3
557
5542
5%y
549

ORIF DIa

5840
87.6
5746
572
5648
5643
5547
55.2
5500
5449

ORIF DIa

58,1
5746
57,0
572
S6ed
5603
5547
552
550
5446

ORIF DIa

L-L PN
s7,6
GTe4
57.2
568
56.3
557
55.2
450

B4 -

QRIF DIa

S8
57.6
5744
57«2
S6.l
H62
5547
55.2
55y
5449

STATIC

MM HG

0.7635 €M

24,5
2249
22.2
2len
20.+0
18,1
154/
laege
13.0
133

00567 CM

29,1
27,4
25,7
24,4
224y
19.3
16.3
16,3
13.0
1364

040567 CM

29,7
274y
e5, 1
2644
2240
19.5
1643
1do3
13.0
13,3

0+0567 CM

29,7
el,u
25,1
244
2240
19.3
1643
1443
13.0
133

06.0567 CM

29,7
27,0
e,/
28,4
22,4
1945
1643
1443
13.6
13.4

0.0567 CM

29,1
2T.u
25,17
2bets
224y
1944
6.4
1643
13,0
]

RESSURE

MIXTURE
DENSITY
G/CM3

QUALITY
NAP/MIX

FLOW RATE 2.B3 G/s

0000540
DaDDO433
0000417
0+000403
0000377
04000341
0+00029%
0000265
0+000253
0000247

0,356
De4l7
U420
Q421
Veb22
02425
Geb3D
0e43%
Ye%l8
0e839

FLOW RATE 2.9« G/S

04000635
04000497
04000672
04000447
04000404
04000353
04000293
04000256
0+00023%
0+000232

0362
Q.626
0.426
Qo8
U430
Vo436
Ue648
04660
Ued65
Vet68

FLOW RATE 2,94 G/S

04000636
0.000498
02000472
0+000448
06000404
0+000353
04000293
02000254
0000239
04000233

0,362
0.%423
Uae26
Jet27
Vo430
Ueb36
0e9s8
0459
0e465
Vet 67

FLOW RATE 2.94 G/S

0.000637
0000498
0.000472
04000448
Q+000404
0+000354
04000293
0400025
04000239
0000233

0,361
0,423
Vet26
0et27
ve430
0+436
Vo448
0e459
Ue465
Qeteb?

FLOW RATE 2,94 G/S

0000637
0.000498
0+000472
04000408
0+000404
0000354
04000293
04000250
04000239
04000233

0+361
va423
Vete26
0s427
PRLEL]
Ved3s
UekoB
0459
Vatbs
04067

FLOW RATE 2,94 G6/S

0000638
0000498
040060472
04000448
04000406
0000393
04000293
0000254
0+000239
04000233

00361
0.423
Yeb26
0427
ues3g
Veb3tb
UettB
U460
U965
Gokb?

MIXTURE REYNOLDS STERMAN
ENTHALPY NUMBER
J/G

-

PARAMETER

LIG TEMP 81.8 K LIQ PRESS 1,98 ATM CART

51.96
66453
66493
66496
66495
67409
67.81
68.59
68.99
69421

LIQ TEMP 82.9

S4,.41
68,88
69.26
69,36
69,53
70415
72438
74458
75474
76432

L1Q TEMP 82.8

54,31
8,81
69,19
69,29
69446
70408
72,32
74453
75466
76419

L1Q TEMP 82.7

54,15
68,76
69,15
6925
63,43
70405
T2.32
74455
15466
76415

LIG TEMP 82.6

54410
68,73
69411
69.22
£9.39
T0.01
72.28
TwaS]
75,58
Tee0l

LIQ TEMP B2.5

56,01
613,77
69,16
69.27
69 bt
70.08
72437
T4.62
75468
76.08

c17

65088
65316
65454
65593
65846
66187
66737
67084
67236
67320

0,05351
0+00288

0+00032

0-00028
0400028
0400028
0200027
0400027
0400027
0400028

8,972
0.566
00064
0055
0056
0056
0.055
0055
0055
04059

K L10 PRESS 3.05 ATM CART

66886
67275
67479
67667
68058
668559
69210
69679
69863
69956

0.05271
0.0024%
0400067
0400064
0+00064
0+00063
000061
0400060
0+00058
000058

94316
0.504
0140
00133
00135
04135
0+135
0135
00132
04134

K L1Q PRESS 3.05 ATM CART

66886
67275
67479
67667
68058
68559
69210
69679
69663
69956

K LIG PRESS 3.05 ATM CART

66886
67275
67470
67667
68058
68559
69210
69679
69663
69956

K LIG PRESS 3.05 ATM

66886
67275
67479
67667
68058
68559
69210
69679
69663
69956

K LIG PRESS 3.05 ATM CAWT

66886
67275
674790
67667
68058
68559
69219
69679
69863
69956

0.05287
0.00245
0:00067
0400064
0400064
0400063
0400062
0400060
0400056
0+00052

04053364
0.00247
0,00067
0200065
0400065
0400064
0.00062
0400060
0400054
0400048

0.05342
0,00248
0.00068
0400065
0400065
0.00064
000062
0400060
0400051
000041

0405394
0.00252
0.00068
000065
0.00065
0400064
0400063
0400061
0.0Q050
0400037

9,334
0,507
0.140
0e134
0,136
04135
0+135
§e135
ge127
04120

9,401
6,511
0,140
0135
0137
0+136
0.136
04136
0.123
04109

9.409
0,513
0,141
0a13%
04136
0.136
04136
0.136
Delle
0.093

94491
0.520
0.2
0+136
0,138

CART

HEAT FLUX EXP H=T
AT WALL
w/CM2

CoEF
W/CM2+K
HTR PWR

0,02559
0.18650

- 0011805

8407571
0412096
0.06222
0.00395
0400279
0.002642
0.00247

HIR PWR

0.033%0
0,41431
0.49675
Ue14616
0.19221
0e07642
0.01218
0.00406
0.00314
g.00287

HTR PWR

0,03380
0.51729
0,78899
0.18737
0.28262
0.08302
¢.01215
0400404
0.90324
0.00286

HTR PWR

0,03387
0,56435
1,08361
0422902
0,25729
0.09253
0.01216
0400405
0400334
0.00289

HTIR PWR

0.03376
0,54543
2,07863
0.24212
0.24717
0.09540
0.01220
0400606
0.00345
0.00288

HTR PWR

0.03365
0,55300
1,09945
0.21396
0.24810
0.09048
0.01136
0.,00401
0.0035%
0.00290

EXP/FPSP
H=T COEF

(4000 W

anspuda
sovaats
soRsudE
puoLROE
*DBHaGe
antpats
9,796
6,581
5,568
9,638

0,000 ¥

neogube
weuguue
wndnove
spsas0n
sanuasa
aoRauY
33,568
9,160
6.620
5,818

0.000 W

*HGonRe
anbasto
LI XY 12
LT 227
L 2X 12 2
tusaahe
32,444
8,838
6,772
5,843

0.000 ¥

ssonate
L2222
HEponte
Hirggans
oenaputy
HBO Gt
31.711

8,647

6,969

5,970

0,000 ¥

HHEROOS
L2222 2]
PEBBOVE
Hedpads
GRvadUe
antpote
31.155

8,501

7,207

6,113

0.000 ¥

S22 XY 2% 3
sdtpoty
codpnita
EY T Y ¥y
SOty
HRVebEe
28,159

8,167

7,352

6,195

EXP/S=T
H=T COEF

11,615
59.2206
37.172
23.833
38.028
194536
14263
V.896
0.780
0795

14,321
125,002
149,094

43,871

57.540

22.789

3633
1239
0966
0.884

14,298
156,088
236,884

56,247

844610

264763

3.626
10236
0992
0.876

14,354
170,323
425,415

68.756

T7.058

27.597

3.629
1.239
12020
0.879

144321
164,675
626,331
724705
T6e051
28469/
3601
1e263
1.0686
0.870

14,299
166,904
330.142

b4e234

74,298

26.982

3,393
1.226
14070
0.870



STA TURE WALL MIXTURE
SAT TEMP
K

NO TEMP
- K

STATIC

MM HG

MIXTURE

PRESSURE DENSITY

G/CM3

QUALITY
VAP/MIX

RUN NO 178 ORIF DIA 0.0567 CM FLOW RATE 2,94 G/S

331.1
5845
575
§7.8
8743
578
6704
48,9
844
7844

O OB WE NP WN -~

-

RUN NC 179

33148
58,4
5744
5748
872
57.8
679
8948
8245
753

P
DV~ NP WA~

x
c
z

NO 180

335.3
58,5
57.5
57.8
5761
578
6841
9.8
Bl.2
1269

-
SLONCNP W -

b3
[=4
z

~NO 18}

337.7
5Bes
575
877
$7.2
5747
6843
9040
794}
69,3

O VE®~NG VS N~

—

xn
[~
z

NO 182

33547
58,4
5744
G7.8
57.2
577
6842
89.9
1844
6841

©WENPU P W -

-

o
<
z

NO 201

321.8
6led
SHe4
5964
5946
609

15443

179.4

183,94

19245

O VE~OCE P WN -

-

58.0
57,6
574
5%.2
5648
5643
55,7
5542
5840
54.9

ORTF DIaA

88,0
§T.6
5744
57.2
56.8
56.3
55,7
58.2
5540
S4.9

ORIF DIa

5840
§T.6
57e4
572
56.8
5643
5547
55.2
5549
54,49

ORIF DIa

5840
57,6
BTt
STs2
5648
5643
5547
5542
5%e0
54.9

ORIF DIa

58,9
5TWb
57.4
572
5648
5643
5547
5542
55.9
5449

ORIF DIA

58.4
58,3
58,2
5841
58.9
57.6
571
56.8
S6et
565

29,7
27,0
25,7
24,4
2240
19.3
1643
1443
13.0
1343

00567 CM

29.7
27,0
25,7
2604
22.0
19.3
1643
14.3
1346
13.3

00567 CHM

29.7
27.0
25.7
2404
2240
19.3
1643
1443
1346
13.3

00567 CM

29,7
27.0
28.1
26e0
2240
19.3
1643
14,3
13e6
13.4

040567 CM

29.7
2740
25.7
2444
2240
19.3
1643
14.3
13.8
13.3

00567 CM

32.8
31,6
31.0
3004
29.3
27.u
238
214
20+
20 e

0+000642
04000503
04000477
0000452
0+000408
04000357
04000296
0+000257
0s 000242
00000235

0,358
0.419
Dek2}
00423
Ved26
Qa%31
0,404
04455
Ve460
04662

FLOW RATE 2,94 G/S

0000640
0.000501
04000475
02000450
0000407
0+000356
0+0002%
0+000255
0000240
0+000234

0,359
0,420
Q4423
Q428
Q.%28
0433
0e046
04457
Q462
Debbo

FLOW RATE 2,94 G/S

0+000640
0000500
02000474
00000450
0000406
0+000355
0000294
0+000255
0=000240
04000234

0,359
0,421
De424
Vs 425
0s428
0e436
QebsT
04458
0463
0e464

FLOW RATE 2.94 G/S

02000640
04000500
0000474
02000450
04000406
00600355
0000294
04000255
0000240
04000234

0,339
0,421
Qeb24
Yed 2%
.428
God3e
00447
vso58
0463
Vokbd

FLOW RATE 2.94 G6/S

0000641
0000502
0000476
02000451
0v000607
0+000356
02000295
04000256
0s000241
0+000235

0,359
0,420
Pe422

FLOW RATE 2.81 G/S

0+000680
04000559
0+000544
02000531
0000506
0°000455
0+000373
0+000320
04000297
0+000288

G371
D436
Ued40
Us443
0ab48
Qb2

04569

MIXTURE REYNOLDS STERMAN
ENTHMALPY NUMBER

J76 -

LIG TEMP B2.5 K LIG PRESS 3.05 ATM CART

83,45
67,67
68,05
68,16
68,33
68,96
Tl.22
13.44
74045
T4.76

LIQ TEMP 8245

$3,68
68,13
68,52
68462
68,80
69444
TLeTh
T4.00
7500
75.28

LIQ TEMP 82.5

53,74
68,31
68,70
6848g
68.98
69463
71495
T4.24
75.23
15.67

LIQ TEMP 82.3

53,66
68,25
68,64
68475
68.93
69458
71.92
74421
75,18
15438

LIQ TEMP 525

53,54
67,97
68,37
68447
68,66
69,31

LIQ TEMP 8349

57.14
12,74
73.60
74420
75437
78,33
87423
96.06
100474
103404

C18

66886
67275
67470
67667
68088
68559
69210
69679
69863
69956

K LI1Q PRESS 3.05 ATM CAKRT

66886
67215
67479
67667
68058
68559
69219
69679
69863
69956

K LIG PRESS 3,05 ATM

66886
67275
67470
67667
68058
68559
69210
69679
69863
69956

K LIQ PRESS 3.05 ATM CART

66886
67275
67471
67668
68058
68569
69211
69679
69863
69956

K LIG PRESS 3.05 ATM CARTY

66886
67275
67471
67668
68058
68560
69211
69679
69863
69956

K LIG PRESS 3.05 ATM

63548
63683
63749
63816
63952
64267
64721
65062
65206
65289

0405229
0.00245
0,00068
0400065
0400065
§.40Q064
0400062
0.00060
0400046
0+00028

0005305
0.00248
0.00069
0400066
0400066
0400065
0000063
0400061
0+00045
0400024

0.05339
0.00249
0000069
000066
0400066
0400065
0409063
0400061
0400043
0400020

0.05350
0400252
0400069
0000066
0000067
0400066
0400064
0400062
0400041
0400014

0.05299
0400251
0.00070
0400067
0400067
0400066
0400064
0400062
0400041
0400012

0.05364
0400369
0.00204
000196
0400194
0.00189
000173
0400161
0400155
0+00150

9.143
0,502

9.299
0,505
0,142
Ge136
0.138
0,138
0.138
0,137
00101
04054

94367
0.513
0.143
0137
0.139
0139
0+139
0.138
00099
0e046

9,376
0,818
0,164
0.138
Bel40
06139
0.139
0.138
04094
04033

9,274
0,514
0.164
0.138
o140
04139
0+139
¢.138
0,092
0.028

9,270
0.749
0,418
0404
04406
04408
02404
0,404
0406
04399

CART

CART

HEAT FLUX EXP R=T
PARAMETER AT wALL
W/CM2

COEF
W/CM2 =K

HYR PWR

0,03348
0,56096
1,64349
0,22348
0.27641
0.09242
0,01151
0.00400
0.00358
0.00273

HTR PWR

0.,03601
0,63872
©,22850
Q.24330
0.32841
0.09285
001129
0400399
000368
0,00264

HTR PWR

0.03378
0,61138
1.91563
§.24655
0441996
0.09116
0.01115
9.00398
0.00376
0.00254

HTR PWR

0,03352
0,62573
3,62387
0426638
0.34364
0409759
0.01108
0,00397
0400389
0.00228

HTR PWR

0.03340
0,67168
5,94231
0.,23401
0.32672
0.09950
Ve01ll2
0.00398
000394
0.00215

HTR PwR

0,03520
0.24167
1.71011
030916
0.264477
0,12501
0400416
0400330
6400320
0.00293

EXP/FPSP
HeT COEF

0,000 ¥

R 2T 22 )
1232122
VGGG RES
L2221 A2 )
aHbgets
#ospate
28,070

6,010

7,498

6,012

04000 ¥

LR T T
LYYy
wuBaRos
suBpuOe
so80008
wooanve
26,908

7,817

7.668

5,883

0.000 W

ABpooE
LYY Ts
HuBpese
wuBante
Ty
P
26,081

7.65)

7.810

5,709

04000 W

P YT
LT
T rT
vaanabe
Ty
R
25,479

7,513

8,112

5.241

0.000 W

EE X2 22 2
HeeaB G
aosgate
LA 22 ]
L3 LY ]
Gatgadn
25.430

TeaTo

8,198

4,950

Ge000 w

P
EX2 YTy
REBDOOIH
sabooly
Baapae
PLITe ey
6,661
4,584
4,380
3,865

EXP/S~T
HeT COEF

14,259
170,739
497704

67,663

83.470

27.789

3,487
1.232
1.088
0817

14,457
193,671
1879.220
734412
984805
27.818
3.390
1.227
14110
0,783

144367
185,149
577,223

T4e270
1260147

27.27%

30342
le222
14131
Ve 750

14,280
189,571
1092,324
80«267
103.278
29,205
3.318
1.220
lelbe
0.670

14,234
203,907
1794,960
70070
98,406
29.836
34363
led2y
1179
0631

15,023
73,845
5164184
93,076
73,077
364635
1300
0998
0.962
04856
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TUSE WALL MIXTURE

STaTIC
TemM@ 547 TewMp

K [ MM HG
NO 202 ORIF DIA 0.0587 CM
321.7 58.4 33.1
61+ 5843 31,8
5844 58,2 31.2
59.8 5841 300
59.5 S8.0 2% 04
608 5746 2741
15447 571 23.4
17847 5648 21.8
182.2 5646 20y
1913 5645 20¢0
NO 203 ORIF DIA 0.08567 (M
3i1%.8 58.5 33.5
6143 58,3 32,2
5844 58.2 3led
%9a4 5842 3048
593 5840 290
609 5Teb 272
15342 571 23.9
178s1 $6.8 2148
18le7 566 209
19063 5645 E0o%
NO 204 ORIF DIA pe0567 CH
304,41 58,5 33,8
61.3 58,3 32.3
5844 58.3 31.0
$9.5 5842 30.9
9943 589 2946
6049 ST+6 2708
lebet 571 23.9
17345 56,5 218
1777 5646 20+9
18248 5605 2004
NO 205 ORIF DIA 0.0567 CM
293.5 5846 34,0
6143 58,4 32.5
5844 58.3 31,8
59,4 58.2 3141
5946 5860 29.7
6048 57.7 2743
139,7 6741 23.9
167.8 56,8 21.8
172,5 5606 2049
18042 5645 2044
NO 206 ORIF DIA £.0567 CM
305.9 88,5 33,3
6142 58,3 32.0
$8,3 58,2 31,3
59.4 5841 30.7
59,2 840 €9.8
6fe7? 5746 2744
1502 571 238
L1739 568 218
17648 5646 2049
187.0 5645 20«4
NO 207 ORIF DIA 0.05867 CM
319.0 £8.2 31.3
0.0 58,41 30.4
58.1 88.¢0 29.9
99,2 5840 29.¢
58,2 5748 28,0
595 575 2640
107.7 8571 2346
133.7 $6.8 2la.7
136.9 5646 209
14241 5645 204

MIXTURE

PRESSURE DENSITY

G/CM3

FLOW RATE 2,81 6/5 L1Q TEMP B4.2 K LIQ PRESS 3.05 ATM CART

0000680
04000559
04600544
02000530
00p0504
02000453
0000371
00002318
0000295
0000284

QuaLlTy
YAP/MEX

0,374
0,439
0.443
Yeobb
0,452
04466
04505
Ue543
0563
0573

FLOW RATE 2,81 6/S

Ge000676
00090554
00000539
0000525
04000498
00000447
0+000365
000600313
02000290
00000279

0,381
0,487
0.651
Ged56
Qet60
0eb76
0513
G552
0572
04982

FLOW RATE 2,81 G/S

04000661
0+000544
0000528
2000514
0+000488
0000438
02000359
0000308
0000286
0000275

0,392
0,458

04591

FLOW RATE 2,81 G/S

0000640
0000530
04000515
0000501
04000475
0000427
0000350
0000301
0000284
0000270

0,407
0,472
0.476
GedT9
GesBa
0,498
00536
0,573
04593
04602

FLOW RATE 2,81 6/5

00000652
0.000539
04000526
0+000S11
0000686
02000437
04000359
040003909
00000286
0000276

g.3%92
D.e57
0,461
Uebbé
0470
U483
0.522
04560
U580
590

FLOW RATE 2,7¢ G/S

00000646
0,000534
0.000523
0000513
04000495
04000453
0+000383
04000336
0000315
0000305

0373
0.439
Ua062
004060
Qe048

‘g.458

Qe 4BS
V.512
ge526
U533

MIXTURE

ENTHALPY  NUMBER

476

57,91
73,58
74,45
75.05
76.23
79419
88.12
96,98
10167
103.98

LI1Q TEMP 84,9

59,65
75453
76439
1700
78419
B81.18
9022
99.18
103.92
106426

LIG TEMP B6.3

62,43
78,20
79404
T79.63
80.8¢0
83474
92.65
19147
106.14
108444

LIQ TEMP 88,2

6641¢
81,71
82,52
83.10
84426
87.12
95,84
10449
109,07
111.32

LI0 TEMP B86.4

52442
78,03
78,87
79446
80,63
83456
32443
101«21
105487
10816

L1G TEMP 83.8

57.43
73.33
14,01
Thes2
75.22
77423
83.31
89,37
92.58
94417

C19

63512
63654
63724
63794
63932
64254
646716
65038
85204
65288

K L16 ‘PRESS 3,05 ATM

63468
63619
63694
63769
63511
[X5T¥]
64711
65037
65204
65288

K L1Q PRESS 3.05 ATM

63441
63599
63677
63755
63903
64236
64709
65037
69204
65288

K LIG PRESS 3,05 ATM

63415
63579
63660
63742
63896
66231
64707
65037
65205
65288

K L1Q PRESS 3,05 ATM

63494
63639
63711
63783
63921
64248
64713
65037
65204
65287

K LIQ PRESS 3,04 ATM

61331
61431
61480
61531
61650
61918
6e321
62620
62771
62847

REYNOLDS STERMAN
PARAMETER

0.05351
0,00367
0400204
000194
000194
0400189
0e0G172
000160
0400155
000149

0,05334
000358
0400202
0400194
0000193
0200188
0s0gQl72
0+00160
000154
0900149

0405160
0,00338
0.00195
000187
0+00186
02003181
0400166
0400155
0+00150
0001646

0.04898
0.00316
0.00186
0400179
000177
0s00173
0+00159
0400149
000144
0:00140

005101
0.00339
0.00195
000186
0400185
Y+00181
0+00166
000154
000150
000164

0405504
0.00310
0.00140
0400133
0,00134
000131
0400123
0.00116
0400114
0400112

94318
0751
0,421
D406
04408
0+409
00408
00406
0e408
0400

9,458
0,746
0625
0410
0e6l3
0a415
Gedll
Gebll
Qebl3
Q00

9.417
0,719
0,420
00405
00407
04409
D406
Qo406
04407
04403

9,285
0,695
0.412
0..398
0600
04402
0.399
0.399
04600
0.395

9,317
0,721
0,418
0.403
0.406
pas07
0404
a4
Vel
0.398

9,216
0,610
0,278
0265
0.209
G269
0.268
0.268
62269
U268

CANT

CART

CART

CART

CART

HEAT FLUX EXP H=T
AT WALL
W/CM2

COEF
WsCM2-K

HTR PWR

0.03540
0,24263
2.,62816
0.24608
0.270631
0.13103
0400416
0400333
0.0032%
0600297

HTR PWR

0.03675
0,24697
2,33481
0.32170
030815
0.12688
0400428
0.00339
0400330
0.00303

HTR PWR
0,03834

0,24158
3,07418

0431623

0.31271
0.12707
0.00455
Qe00368
0.00336
0.00319

HTR PwR

0,03952
0,23448
2.99939
032335
0.25193
0,12886
0.006483
0.00359
0.00345
0.0031%

HTR PWR

0.03765
0,26447
4,59645
0,3102¢
0.336¢1
0.13349
0.0043%
0400345
0.00338
000309

HTR PWR

0,03534
0,32851
7,58319
0,21439
0.6935¢4
0.137%0
0.00530
0,00348
Uep0340
6400313

EXP/FPSR
H-T CUEF

14769 W

L2222 ]
dHGouse
asbante
BREBDOH
EX LT 22 3
E2 3 22 2L
6,399
4,611
4,630
3,903

6,662 ¥

CI YLt
CHBHBOS
L2 21 1L
HHBanea
oHpOLE
aadouve
6,569
4,657
4,669
3,965

144954 W

#Hdpnta
sodonty
sesootn
LT AL
SHBGHOY
nHBgaty
7.108
4,803
4,557
4,237

264657 W

nodpote
LR YR L)
GhRuBON
nodgaty
HoBaa e
voapnoie
7,684
4,998
“, 706
4,208

154136 W

sennaio
nespnte
wnbops
nesosbe
aovpnie
watpety
B.647
4,748
4,593
3,915

D000 ¥

vEHuety
odvonty
R T
abupuita
snsouiy
BEBELEE
10,591
5,897
5, 799
.0l

EXP/ST
=T CJEF

15,005
734614
188,261
T3.8%6
B0.146
384157
14292
Vo994
04948
0eB6]

15.322
73,922
8904486
94,901
90+105
36,452
1.310
1e002
02951
0.868

15,554
70.923
B92,033
914559
89,771
35.869
1e363
legll
Ha9506
Uab9?

15,485
67,164
736,225
91391
70879
354561
1.61¢2
lL.022
0,961
na842

15.2890
71.992
133%9,049
B9,929
964667
374717
1307
14004
Ue960
Ge861

15,6487
102,739
2350,79%
66,40
213,159
41.763
lebia
o087
1s0%0
0956

(8- 75 ]



STA TUBE WALL MIXTURE
SAT TEMP
K

NG  TEMP
- K

STATIC

MM MG

RUN NO 208 ORIF DI4 p.0567 CM

320,.9
59,9
5841
585
582
594

10647

133.5

13641

14049

-
O VT ~NC U WN -

x
<
Z

NO 209

315,58
6040
5801
59,0
5842
59,5
9leb

132.0

13245

1390

P
OOEMNC PP W

B
<
z

NO 211

30043
69,2
48,41
5809
5842
5904
7842
128.8
12943
135.7

OO BN AP WE

-

x
[
z

NO 212

293.5
504
5841
590
58.1
5943
760
1273
1278
13403

D O®N GG W

-

o)
C
z

N0 213

32048
49,2
5843
8.4
9748
SALT
6941

10%.6

1066

110.8

SWENTNE W -

-

x
{ =y
z

NO 219

313.7
620
[8.7
599
8143
817

143.8

22648

2395

2ha o8

O CE N U PN -

P

5842
58,1
S84t
58ap
5749
3745
5741
5648
56.6
5645

ORIF Dla

5842
58,1
5841
S840
57.9
576
671
5648
5646
5645

ORIF Dla

5843
58,2
58,1
584y
87.9
576
5741
5648
5648
5645

ORIF DIa

58,3
58,2
5841
58,1
57.9
5746
571
5648
56¢6
5645

ORIF DA

58,1
58,
58,0
519
578
§T.5
571
5648
86,06
56,5

ORIF DIa

58,5
5843
8.2
Stap
S8.y
57.6
5741
5648
5646
B6ah

31.4
30.4
30ey
2945
28,08
bt
2346
217
2049
204

Ge0867 CM

3.8
30,5
KIS
295
286
2646
23,6
217
2049
RUa4

0+0567 CM

3l.9
30,9
308
29,8
28,9
2648
23.7
21,8
209
20.4

020567 CM

2.2
31.1
3045
300
2%,y
26,8
2347
2148
209
2004

0+0567 CM

3044
29,6
29.3
28,9
28,2
2643
23.9
211
2048
2044

0e0S6T CM

33,4
32.1
3lee
3y.8
299
2t
23.8
210
2009
204

MIXTURE

PRESSURE DENSITY

G/CM3

FLOW RATE 2,70 6/5 LIQ TEMP 84,1 K L1Q PRESS 3,04 ATM CART

0.000642
0+000530
0000519
0+000509
0+0004%0
00000449
04000379
64000333
0000312
0000302

QuaLlTy
VAP/MIX

0,377
Qabed
UokéT
Qeb49
U653
Gesb2
04490
02518
0,530
.537

FLOW RATE 2,70 G/S

0.000632
0.000523
0000512
04000502
G+000484
0000443
04000374
0000329
0-0003u8
02000298

04384
04451
00454
0456
0. %60

FLOW RATE 2.79 /8

0-00099%
04000497
0000486
0e000a76
04000458
04000418

04000354

04000312
04000293
04000283

0,413
0.4B0
0,483
04485
04489
0499
04526
0.«5%2
04566
0573

FLOW RATE 2,70 G/S

0+000584
0000489
02000478
0000468
0:000449
0000411
00000348
0+000306
00000287
ge000278

0,424
0,491
Q494
0.496
04500
v.510
G536
G563
04517
V583

FLOW RATE 2.82 G/S

04000636
0.000531
0000522
0+000S14
0000499
0000662
0000400
0000357
0000338
00000328

04369
0,432
Q430
0436
0.438
Ue4d5
V463
04480
Ueh90
V494

FLOW RATE 2.66 6/S

0000689
0-000560
04000564
¢-000528
0+000500
04000645
0000359
04000299
04000274
04000263

0372
Uebsl
Yokt
0.450
0457
00476
0.528
U+578
0608
U618

MIXTURE  REYNOLDS STERMAN
ENTHALPY NUMHER

J76 -

58,25
T4 440
75,69
75.049
76430
78431
84,41
90447
93469
95,28

LIQG TEMP B84.9

60,03
76,14
76481
T7.22
78.02
80401
86,07
92,10
95,3p
96,87

LIQG TEMP 8B42

67.29
43,41
84,06
84,446
85,25
87.23
93.26
99,27
102444
104401

LIG TEMP 88.2

69,94
86,09
86,73
87.13
87,91
89,89
95,9z
101492
105409
106,65

LIG TEME 3344

86,22
T1.46
71,98
72.24
72,75
Ta.00
77.85
81469
83,72
B4,T2

L1G TEMP 83.7

57,59
Ta,la
78,22
76404
77,64
81.67
93,78

105476

11210

115,20

G20

61323
61424
61473
61525
61645
61915
62320
62620
62771
[LXLT%4

K LIQ PRESS 3.04 ATM CART

61314
61417
61467
61518
61640
61912
62319
62619
62771
62847

K LIG PRESS 3.0¢ ATM CART

61262
61375
6143p
61485
61611
61893
62311
62616
62768
62646

K. L1Q PRESS 3.04 ATM CART

61237
61354
6lal2
61669
61596
bl884
62307
62612
62767
62845

K LIQ PRESS 3.13 ATM CART

64051
64136
64185
64237
64341
6459g
64999
65305
65458
65535

K LIG PRESS 3.11 ATM CART

60122
60263
60333
60403
69537
60849
61292
61600
61758
61838

-

0005545
0.00309
G+00138
000133
0404133
000130
0400122
0400115
0000113
0400110

0405433
6.90299
0400136
0400130
0.00130

0400111
0400108

0005073
0,06268
0.00128
0009122
0.00122
0+00120
0.0Q114
0409107
0400106
0.00102

0+,04960
0.00257
0400126
0.00119
0.00120
0400117

0400112

060106
000104

_0e+00101

0005388
0009261
0400090
0400088
0000088
0+00087
0400083
0400080
0400079
0400077

0.05611
000435
0400271
0+00260
000256
0000248
0s00221
4+00201
0+00193
000183

9,367
0.614
g.277
0.267
04269
0.270
0.269
0.268
0.270
02267

94354
0,603
0.276
0.265
0,268
04268
0.268
0267
0.269
0264

9,399
0,576
0,277
0.266
0.269
00268
0.269
0.267
0s269
0226%

9.427
0.566
04279
04266
0269
00269
02269
0+267
02269
02264

94303
0.527
Ga184
0.180
0+181
0180
0.181
00180
00181
04178

9.215
0,846
04533
04517
04517
0.521
0.516

. 06515

06517
0501

HEAT FLUX EXP HeT
PARAMETER AT WALL
W/cM2

COEF
W/CM2eK

HTR PWR

0,03566
0.33732
3.03033
0.29985
0.68764
0.14220
0.00542
0.00350
0.00348
0400317

HTR PWR

0.03636
0,3267)
6,50379
0.2724})
0,69647
0.1376¢0
0400780
0400354
0,4035¢
0.00320

HTR PWR

0.03883
0,29917
14,62759%
0.29756
1403093
0s14632
001276
0.00371
0.00370
0400333

HTR PwR
O.p0b08

0,25534

L2212 0
0.28330
1.37422
0.15602
Gep1427
0400379
0.,00378
0400340

HTR PHR

0,03542
0,4305]
0.59558
0,38373
3,80774
Q.15260
0001508
0.00375
0400363
0.00327

HTR PWR

0.03610
0,22671
1.2390)
0428942
015897
012733
0.00407
000303
0.00283
0.00253

EXP/FPSP
HeT COEF

1.760 W

putoady
Eas L2 At ]
BEBHHGY
LTS
eRBHGGe
LT TN
10,729
8,79
5,754
5.027

60745 W

sutantn
LEAg Y22
2 T2 )
E T YT
Hedaabe
SOt pbee
16,974
5,787
5,768
5.024

26,468 W

canusos
XYL
sesBEen
SHEpO0H
T2y Tas
LT 22T
29,867
5,922
5,960
Sell0

33.6Tp W

DRRgL TGN
L2221 223
HBbpany
(22 Y2 2]
aNDoNGE
sebaGan
33,637
€,029
6,001
5,187

0¢000 ¥

»otuose
LT
#RBGHOQ
SR EBGD
FETTTTS
BeREROH
37,638

6,907

6,605

9,779

0.000 W

B0 H
EAL L LA )
HODQUSEe
ABUORDO

EXP/S=T
H=T COEF

15.527
104,652
932.099

92.08S
209697

42.85%

1.696
1.084
14059
0.9860

15,561
100,088
1975,418
82.638
209,791
40.980
24363
1,086
le064%
0960

164881
86,695
4223,805
85,826
295.382
414695
34605
1084
14063
04955

15,714
73,059
SERRELD
80.282
386.802
42.927
3948
1.089
1,068
04959

154173
131,839
181,323
1164622

10600928
454808
44489
la153
16104
04995

15,992
71,697
386,154
89,879
48,916
38.133
1302
04926
UeBaby
0+743

B- 71551
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TUBE WALL MIXTURE
SAT TFMP
K

TEMP
X

STATIC

MM HG

NO 220 ORIF Dla 0.0567 CM

31646
62.1
58,7
606l
6548

lags?

188s1

22647

dadee

£hTe0

NO 221

3100
62,1
9847
6002
628
618

1833

22416

2607

25848

NO 222

114.,5
62.2
58,8
60+2
6242
61.8

179.6

22046

23840

25648

NO 223

113.1
LY- 39
68,8
6042
6146
6149
176.0
2154
€326
29243

NQ 226

323.8
w2.1
S8.7
805
4240
61.7

175.3

21145

22946

2abob

NO 225

321.9
42,0
58,7
6043
62.2
6147

173.8

209.7

22340

239,0

58,6
58,4
58.3
%8e2
S840
5747
8741
5648
Shaty
56.9

ORIF Dla

58,5
58,4
S§R8.3
58.2
SRap
5746
5741
S64R
L3773
565

ORIF Dla

58,6
58,4
5843
S8.2
5840
577
571
56,8
5646
5645

ORIF bIA

58,7
%8,4
5843
58.2
580
S7e7
5741
568
866
564b

ORIF DIa

8,0
88,2
B8.2
S8
57.9
575
57.0
567
56¢%
56e0

ORIF DIA

58.5
5843
S8.2
5842
SBan
§7+86
571
568
866
5645

34,3
32.4
2.0
3l.¢
2944
273
239
2led
20e%
2040

040567 CM

33.9
32.5
31.7
3ley
2947
27.2
23.9
2leH
209
20+

00567 CM

36,0
32.%
3l
3lel
2941
2743
23.9
218
2049
20+

De9S87 CM

34,8
33,1
32,3
3leo
299
278
23.9
2144
209
209

040567 CH

32.9
31,9
3000
301
28,9
26.9
23,3
2led
2Ue4
19.9

QenBOT CM

3340
32.2
3lad
30.0
2%.6
2742
23.9
218
2049
20.%

MIXTURE

PRESSURE DENSITY

G/CM3

FLOW RATE 2.66 G/S LIG TEMP 84,2 K L1Q PRESS 3.11 ATM CART

04000698
04000564
02000546
04000529
02000698
0000442
0000352
04000295
00000273
04000260

GuaLITY
VAP/MIX

0377
0 %#6
U451
U455
04463
De082
04834
04585
getl2
04625

FLOW RATE 2,66 6/S

0000680
04000552
02000535
00000519
0000490
0+000636
0000348
04000292
G+000268
02000257

0,383
0.482
0.487
U461
02469
Y487
04580
Ve591
0.618
we632

FLOW RATE 2.66 G/S

04000659
04000536
0000520
000005085
00000476
00000424
0000335
0000285
0000262
0000251

0.395
0,467
0obTl
0675
0483
04501
U554
0606
Ue£33
Y123

FLOW RATE 2,66 G/S

0+000643
02000522
0+000506
0000690
02000460
0000409
0+006327
02000275
04000253
0000243

04414
0,487
0,491
Ued95
Ue503
0522
0+575
Y627
0655
V668

FLOW RATE 2,88 G/5

0+000693
0+000567
0+000550
0000534
0+000506
0+000452
04000365
0:000309
04000285
0000274

04365
(Y-
U433
0s436
De843
V458
0,502
'Ry-17.)
04568
U579

FLOW RATE 2,88 G/§

04000705
04000577
04000561
00000545
00000517
0000402
04000373
0+000317
0000292
0.000281

04365
G429
U.433
Qo386
Yoka3
[FRY-1:)
0e502
UaBay
U568
0,579

MIXTURE REYNOLDS STERMAN
ENTHALPY NUMGSER

58.82
75,54
76463
TT445
7908
83.15
95432
10739
113.78
116,91

LIQ TEMP 84.9

60,17
76,94
78,03
78.85%
80447
84454
9679
1u8+91
115.32
118446

LIQ TEMP 86.0

63.32
80,54
Bl.42
82425
83.88
87.97
100.28
112466
118.90
122406

LIQ TEMP 88.)

68,09
B5,54
86,43
B7.26
8R.90
93403
105449
117.81
1264433
127,53

LIQ TEMP 83.2

55,55
70.96
71.90
72459
73.93
77.31
87,49
97.57
102.90
105.51

LIQ TEMP B3.4

55.83
71,15
72,09
7277
Taaell
1747
87461
9764
102.94
105,55

Cz2a1

60030
60194
60275
60357
60510
60830
61285
61600
61760
618238

K LIQ PRESS 3,11 ATM CART

60071
60225
66301
60377
60521
648238
61288
61600
61759
61437

K LI1G PRESS 3,11 ATM CART

60063
64219
60296
64373
60519
60836
61287
61600
61759
61837

K LIQ PRESS 3,11 ATM CART

59979
60156
69243
60331
69495
byki9
61281
61600
61761
61838

K LIQ PRESS 3.06 ATM

65154
69310
65388
65465
65631
65966
66439
66787
66955
67039

K LIG PRESS 3,06 ATM CART

65079
£5236
65310
65387
65533
65872
66353
56687
66859
66945

PARAMETER

0.0560%
0000435
0600270
0400261
0+00258
000245
000220
0400201
000192
0s001A3

0.05543
0.00424
000268
0400257
000253
0000245
0s00219
0200199
000191
Ge0nl82

D.05668
0.00283
000261
0400251
0500247
0002640
0000215
000196
0e00188
600179

0405487
0400274
0400254
0s00246
000241
0000233
0400210
0400192
000184
0400176

0.05365
0.00402
04002238
0.00228
0.00225
000218
0.00197
0000181
6:00174
0400167

0.05323
0,00398
0400236
0.00226
000223
0.00217
0400196
0.00180
0400174
0.00166

9.310
0,855
0.537
00525
0527
0.522
9521
0.520
0.52]
0506

9,351
0.846
§e540
6e524
04523
0.527
00522
0.522
0524
04509

9.B83
0,584
0+543
04527
04527
00531
04526
04526
0527
0.512

10,023
0,589
0,551
0.534
0535
0538
04533
0+533
0.535
0.520

9.338
0.822

9.281
0.816
0,489
0.472
0.472
Get?6
Qe0Tl
Q2471
0473
0.461

CART

HEAT FLUX EXP HeT
AT wALL
w/cH2

COEF
W/CM2K

HTR PHWR

0.03608
0,23404
1.38568
0.27756
0.07176
0401158
0.00397
0400306
Qe00284
0400252

HTR PwR

0.,03719
0,226256
1.21615
0,28923
010966
012712
0.00414
000311
0+00284
0.00252

HTR PWR

0.17664
0,15314
1,14398
0.25785
012547
0.12700
0.00630
000321
0.00291
0.00256

HTR PuR

0,186408
0,15004
1,28812
0.26512
0415219
012680
000449
0400336
0,00304
0400266

HTR PWR

0.03518
0,21324
0.83664
419625
0,11563
0.11418
ve00401
0.00307
0.00274
0.00247

HTR PwR

0.03523
0.21960
1,07710
0.22301
0.11189
0.11781
0.0040%
0.00308
0,00284
0,00253

EXP/EPSP  EXP/S=T

1.822 ¥

OO palo
SRGHRON
“ndonHn
BEGpudY
BREQ060
apBoEty
5,751
3.850
3,418
2,881

6,891 W

LTy
saGRBIH
susasbs
vasnswn
2T
Py T
6,120
3,947
3,420
2,867

14,956 ¥

cedpson
savaons
221
[ TFTLES
LT 2
YT
6,361
44068
3,483
2,891

264981 W

I
nedeURD
soBasuy
dh0p0 R
LT YT
sunany
6,591
4,239
3.618
2.971

04000

DRI e
EE X T A2
T2 L2
GaRpute
LI 2 YA 2]
22T A ]
6,677
4,034
3,396
2,910

1.801 ¥

eEGLOOY
sBRgoBe
sovnody
SHOpERE
sRGGHOD
waRHE
6,092
4,034
3.553
3,003

H=T COEF H~T COEF

15.833
73,263
4274503
854351
224024
3,685
1.264
0.926
04836
0.736

16.091
70110
3714454
78,93/
336171
37.343
1300
0.933
Vo831
G729

66,146
46,260
341,181
Toe678
37,038
36415
1.318
0962
0.833
0e727

66,23%
43,810
371,329
76.225
#3+398
35.261
1333
00997
0,845
04733

14,939
64,818
2514440
58,730
34,354
33.090
l+266
0e91b
0.8y2
Ge?l/t

14,916
66,658
322,495
66,625
33,213
344098
14252
0.918
Ue827
0,731

|B- 71552
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TUBE WALL MIXTURE
SAT TEMP
X

TEMP
K

NO 226 ORIF DIA 0.0567 CM FLOW RATE 2.88 6G/S LIQ TEMP 84,1 K LIG PRESS 3.06 ATM CARY

315,3
f1.9
S8,7
8042
b1a7
610

17246

207.9

€20 +6

23847

NO 227

307.9
1.9

S58.7 °

6003
620
61.7
17042
20549
2202
23740

NU 228

297.1
fle%
5847
6041
520
ole7

16560

19845

2108

2270

NO 229

291.4
b1eY
98.7
6651
6145
615

16147

19440

20501

21740

NO 230

284,2
&1.8
58.6
6041
6le8
6145

16041

l92.0

202e%

21840

NO 231

ELTSN 4
61.7
S8,5
60.0
249
5145

1/1ee

2nBes

2163

2307

58,5
5B.3
58.2
58,2
SBay
570
571
5648
5646
56485

ORIF OIa

58.6
58,6
58,3
5842
S8y
ST.7
571
5628
5646
5645

ORIF Dla

5846
58,4
S8.3
SHe2
580
S7e7
5741
5648
5646
5645

ORIF DIA

58.6
58,4
5843
58,2
SBey
5747
57}
568
56+6
56.5

OrIF DIa

5846
G844
58,3
S8.2
S8y
57+7
8741
5648

5646 -

5695

ORIF DIa

58.6
58,4
S$8,2
581
579
576
5741
5667
5625
S6a

STATIC

MM HG

33,9
3242
31.9
30.8
2986
27.2
2349
21.8
2049
204

020567 CM

3440
32,5
31.8
311
91
2743
23.9
2148
2049
204

040567 CHM

34,3
32,4
3240
31.¢
2904
2743
23.9
21.8
20.%
20+

MIXTURE

PRESSURE DENSITY

G/CM3

04000693
04000569
04000552
0000537
04000509
0+000456
0+000369
0000313
04000289
02000278

QUALITY
VAP/MIX

04372
0.435
Vs440
PR TK]
Uabs9
Qo465
0+509
0,551
0..574
U588

FLOW RATE 2.88 G/§

0+0060682
0.000560
0000543
0000827
0000498
0+000445
0000360
0+000307
0000283
0+000272

04383
Doha?
0.45]1
U455
Ve8]
UebT?
U.521
[FRY-1.19
U588
ue598

FLOW RATE 2.88 G/S

0+000660
02000545
0000528
0000512
0000484
04000432
0-000350
0000299
04000276
0.000265

0,398
04463
V%67
UsdTQ
Ved 7T
Deb92
Us536
D879
0601

geble

0+0%67 M  FLOW RATE 2.88 G/S

34,8
32,9
3241
3le3
29.8
2703
23,9
2148
2049
2004

0000647
0.000535
0000519
04000503
0+000475
00000624
02000345
0+0002%4
0e000272
0000261

0,408
0,472
04476
Ye680
0486
0+502
PRe-Th-}
0.588
Uabl0
04621

00567 CM  FLOW RATE 2,88 G6/S

34.4
32,8
32.u
31.3
29,8
e7.3
23.9
eled
209
200

0+08567 CM

34,1
32,0
31.0°
0.7
29:2
2t/
23.3
2led
204
1949

0.000639
0-000530
04000514
04n0Qa98
0+000470
04000421
0+000342
04006292
04000270
02009260

0,412
0,476
Va48)
Us48B0
Vo490
0.506
04549
dr 992
Usbla
Usb25

FLOW RATE 2.88 G/S

0000686
0.000561
04600543
0+000525
0+00049¢6
0+000440
0000355
0000301
02000278
00002067

0.381
U, 048
U448
0,052
0.458
GebTh
34518
U560
UeSH3
veS94

MIXTURE REYNOLDS STERMAN
ENTHALPY NUMBER

J76 -

57440
72,72
73465
T4.33
75466
79402
89,15
99417
106,47
107.07

LIQ TEMP 85.4

60,19
75.62
76456
1723
78,56
81494
92.11
102418
10751
1igell

LIQ TEMP 87.3

64409
79,49
80439
81407
82440
BS.74
95485
105,87
111.16"
113.7¢

L1Q TEMP 88.3

66,50
81,86
82,75
B3.,42
84,76
88407
96414
108410
113,37
115.97

LIG TEMP RB.3

67,54
82,88
83,76
B4 o43
BS,74
89.06
99.08
109.01
114426
116484

LIQ TEMP 85,3

59.71
764,93
75,84
76,51
T7.83
81416
91.23
101+20
106046
109.05

czaz

65079
65234
65310
65387
65533
65872
66353
66687
66859
66945

K LIQ PRESS 3,06 ATM CART

65024
65193
65276
65360
65518
65861
66349
b66Ha
66660
66945

K L10 PRESS 3,06 ATM

64988
65166
65253
65342
65507
65854
66347
66688
66861
66946

K LIQ PRESS 3.06 ATM CART

64970
65152
65242
65332
65802
65859
66345
66688
66661
66946

K LI0 PRESS 3,06 ATM CART

64579
651589
65248
65337
65505
65852
66346
66688
66861
66946

K LIG PRESS 3,06 ATM CART

65017
65208
65302
65397
65583
65938
66429
66788
50958
67040

0405240
0,00387
0400232
0+00223
0409220
0+00214
0400193
0409178
0409172
0400164

0408138
0,00372
0+00228
0400219
0.00216
0.00210
04001990
0400176
0400169
0400161

0404936
0400350
0400219
0+00211
g+00208
0400203
0400184
0400170
0409165
0.00158

0.04812
0,00339
0.00214
0+00206
000203
0-00198
0+00181
0.00167
0s00162
Ge00156

0204760
0.,00331
0e00212
000203
0500201
0+00196
0400179
0200166
000160
0400154

0405094 !
0400370
2.00227
000219
0400215
0+00210
0400190
04060175
000169
000162

9,296
0.804
04488
0,471

94385
0,794

9.386
0,774
0,489
0473
Gead73
00477
Qo473
0os73
04479
04463

9,372
0,764
0.488

9,369
0,752
00486
Qo670
0e4T}
0474
Qo470
0,470
Qo072
00461

9.255
0,785
0,487
0,072
04471
0et75
0,471
0e671
0e472
061

CART

HEAT FLUX EXP H=T
PARAMETER AT wALL
wW/7CM2

CoEF
W/CMR=K

HTR PWR

0.,03620
0,22499
1.11789
0.23465
0412649
0.11972
0.00408
0.003312
0.00288
0400256

HTR PWR

0.03764
0,22811
1418074
0.22772
0.12033
0.11870
000420
0,00320
0.00291
0.00256

HTR PR

0,03935
0,22344
1.1178%
0.24680
Q11948
0.11903
0.00438
0,00334
0.00308
0,00272

HTR PWR

0.04026
0,22131
l1.40242
0,25064
0013630
0.12516
000451
0.00344
0400318
0+00290

HTR PuR

0.,04152
0.21963
l.45118
O.25452
0.13980
0412495
000457
D.00348
0.00324
000285

HTR PWR

0.03760
0,23654
1,8767¢
0,24938
0409570
0.12004
0.006412
000317
0000296
0.0020%

EXP/FPSP  EXP/S=T
H=T COEF H=T CQEF

6,935 W

LI
wavgade
wBeBRY
wuBanse
aanppite
BRGsRNE
6,131
4,072
3,602
3,038

14,901

cHboeEs
asBaeey
vevpess
sHRpaN
#eBouY
sEtpueon
6,248
4,143
3,567
2,971

26,621 W

B GOH
cHbabte
savpads
BRG eSS

sotyuty

LT
6,551
4,336
3.822
3,192

33.602 ¥

abaysbn
LY ]
TP YTy
aaspete
e
aeepeRY
6,711
4,460
3,961
340605

374101 ¥

Hdagubo
EL 2 Y2 L]
soopndy
EZ Y Yy yy
L2 XYY LX)
Gonpate
6.811
4,524
4,042
3,376

15.136 ¥

LA Y21
LAY 21 4
LT T Y121
LR e e 2]
LA T AL
#GGpude
6,093
4,083
3,671
3,131

15,084
67,469
330.807
69,281
37.088
36,2068
1.251
0.920
0.830
04733

15,273
66,945
3424075
69,843
34,57y
33,301
1,261
04927
0e824
0,721

15,396
63,775
3154135
68,8648
33.422
324545
1.283
0e942
0«85
0,748

15.416
62,130
388,876
694373
37.49¢
33.689
1298
0.956
04860
pe782

15,725
61.222
399,614
69,962
38.1886
33.417
1.305
Qe96}
087%
0768

15.303
69,749
546,292
T2.447
27.686
33.849
1le245
ge922
0.840
DeTal
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TU4E WALL MIXTURE

TEuP
K

NO 232

3274
60+5
584
9944
“846
60l

138s1

1578

1696

L7100

NU 233

326.9
AnLe
SH. 4
SPel
b7
S0ed

1376

1571

1980

leH.6

NU 234

319.8
6045
554
5944
58,7
60.8

135.7

156, 1

LoH.3

16740

NO 235

318.0
50,0
58 .9
533
ELTR4
LT RY4
131s2
19347

196.1
18647

NO 236

é37.8
ab S
58,4
©9.3
2R
LY TN
13104
15069
19248
%10

NO 237

RY¥ 1.9
S0t
hl,h
49,3
24,6
ngel

1793

110.0

1n).9

1hn,

MIXTURE

PRESSURE DENSITY

G/CM3

QUALITY
VAP/MIX

FLOW RATE 2,8d G/S

0000676
02000559
00000547
0+000536
0+000516
00000468
04000399
0-000339
0+000316
0000305

0,360
G423
Uedd6
0ed29
04433
Ue45
Ved76
waB07
Uebas
0532

MIXTURE

ENTHALPY NUMBER

J/6 -

L1Q TEMP 82.7 K L1G PRESS 3,06 ATM CART

564,29
6940
70415
7063
71.58
73.97
Blel?
88.32
9211
93.98

040567 CM  FLOW RATE 2,88 6/5 LIG TEMP 82.9

STATIC
Sat Tewp

L3 MM HG
ORLF D1& 00567 CM
58,3 31.6
5841 30006
58,1 30601
S8er 29006
57.9 28,17
5708 ebel
5741 2346
5608 2lel
566 2029
§86.5 200

ORIF DIaA
58,23 31.7
58,1 30,7
5841 30.2
SBe( 291
574 28.7
STt r{.¥%}
871 23
S6.eH éle
564k 209
L1 R%-) 204
OHIF DIA 020567 CM
5842 3144
58,1 30,4
58e1 30.0
58,0 . 294
579 2840
57.5 26t
57a1 236
568 217
5626 209
565 204%
ORIF DTIA 0,0567 CM
8.3 32.¢2
58,2 31,1l
S8, 30.5%
S8et 3060
57.9 2%y
5Tet 264
5Tet 23.17
568 2l.8
S6ern 2009
5605 209
ORIF DI& p.n567 CM
58,4 32.7
S8, 2 3.5
38,2 30.Y
58,1 3god
58 2Yad
EXa3- 2744
571 23.8
G568 219
Shek 209
bBhed S0
ORIF DIa g.nSHT CM
S88.58 33,9
55,73 3141
SR, 7 31,4
SHe i 304>
GH, 1 eY.3
57t 2Tey
“7.a1 23,0
56.8 2l.w
5646 2usY
5045 20.%

0.000674
0.000558
04000545
0+000h3%
00000512
02000466
0+000389
0+000338
G+000315
0000304

V362
0,425
TPy ]
Bea3d)
Vo435
Yokt ?
Yot TH
02509
0525
Y536

FLOW RATE 2.84 G6/S5

0+000654
02000543
0000532
0+000521
£2000501}
00000457
0+000382
00006333
9+000310
00000299

6,370
U.433

‘0436

Dol
00843
[P -TY

FLOW RATE 2,48 G/§

0000646
0.000537
00000525
0:000513
64000492
00000647
0-000373
06000325
0000303
0-00029¢

00383
0,446
00450
00652
06497
Qo068
ve500
U531
Vs567
[[2%-1-11

FLOW RATE 2,88 G/S

0000634
0.000528
0+000515
0+ 000504
0+000481
6000436
0+0003b4
0000317
0:000296
02000285

14397
U460
U463
Vo466
YobTD
Uoll2
VeSl4
Y544
Ue961
U569

FLOw RATE 2.84 6/§

0000624
0.00052¢
0000507
0000895
0000473
3000829
04000357
0+000311
0+0002%0
04000281

V406
e 70
U.%73
Vel Th
0,480
02492
V524
FI-1-1-]
0,571
U579

54,81
69,91
70466
Tlele
72409
Ta.46
81:66
88077
9254
B4 .40

LIO TEMP 83.7

56.57
71,78
T2+52
73601
73:9¢6
76435
83.57
9074
9453
96440

LIG TEMP 835.4

60400
75,22
78.94
T6.42
1737
79475
86,96
-94,09
97,88
99,74

L1Q TEMP BT.0

63440
TH,67
79.38
79,86
8080
83.16
90.32
97444
101421
103.06

LI0 TEMP R8s1

65.75
8l.11
81,81
HB2.29
83,23
85,59
92.78
99,91
1¢43.69
10555

c2a3

65298
65411
65466
65522
65653
69946
66384
66795
66867
66949

K LIQ PRESS 3.06 ATM CAWT

65269
65603
65469
69516
65644
69963
66383
60706
60867
6694R

K L1Q PRESS 3,06 ATM CAWT

65325
65433
65486
65540
65669
65956
66388
66707
6ob68
66949

K LIQ PRESS 3,06 ATM CART

65234
65358
69420
65482
65617
65924
66374
66699
66864
66967

K LIG PRESS 3.06 ATM CART

65169
65306
65373
65641
65589
65901
66365
66693
66861
66945

K LIQ PRESS 3,06 ATM CART

65142
659284
65354
65624
65564
£5891
66361
686494
66864y
66945

REYNOLDS STERMaN

PARAMETER

0.05385
0009344
0+00171
000164
0:00163
0406160
0:00148
000139
0000135
0:0013)

0.0%5351
0400341
0.00169
0200162
ge00162
000159
000147
000138
0s00134
0+00130

0.05294
0.00330
0000168
0.00161
0+80160
0000157
0200145
0e0G137
0000133
0.00129

0.05124
0.00310
0.00162
0400156
0400156
0.00152
04001641
0500133
800130
0400125

0.049890
0.00292
0.001S7
000151
000151
000168
0200137
000130
0+00126
0.00i22

0.04899
0.00283
G.00155
0400149
000169
0:00145
0:00135
6.00128
0.00125
0000121

HEAT FLUX EXP H=T

AT WALL
w/em2

9,268
0.694
06348
00335
0339
00340
06337
08+337
0339
0s330

9.263
0,692
0,347
0.334
00338
00339
0,336
04336
60338
¢.332

9,352
0,682
00349
0,337

9,378
0,661
0,349
0.337
0340
04341
0338
0338
0.340
0.334

9s430
C.643
0,348
0336
00339
Vo341
0,338

9,501
5,635
0,350
00338
0341
04342
0,339
0.340
0.341
0,335

CoEF
W/CMR=K

HTR PuR

0,0346456
0.29506
1.09012
024331
0.64916
0013190
0.00416
000334
0,00326
0.06294

HTR PuR

0,03456
0,2999
1.07891
0023820
00641854
0.12953
0,00418

0400335,

0,00329
0.00296

HTR PWR

0.03575
0,28854
1.06855
024360
0.39322
0513037
000430
0400341
0.00335
0.00302

HIR PwR

0,03757
0,29966
1.29761
0.27878
Da61709
013172
G.00450
0.00349
0,00342
0.00309

HTR PwR

0.03941
6,28375
1,39139
0,28023

0.50083

0.13640
0000455
0.00399
0:00354
0,00349

HTR PuR

0,04070
0,27314
1,66790
0.28179
0454201
0.13919
0.00670
0.00364
0,0035%8
0.00322

EXP/FPSP  EXP/S5«T

A=T COEF

0000 w

COBQNdY
L2822 ]
BHGo NG
“Hbenty
BUHHHEOY
LE a2 ]
6.93]
5.041
4,857
4,200

16074 W

sodouite
vowanis
LTI T
EX T T2
LT FTLTy
soBG0OR
6,923
5.018
4,872
#.207

8,907 4

ReBGROY
Heoeote
GBREOOE
BosgaY
soBpBbe
[T T2
7.091
5,055
4,920
4,267

19,248 w

DOt gLty
Ead 2 T3] )
L2 2 YT 3
R 22 T2 2]
attatiy
SRS putry
7,585
5,138
4,979
4,381

26,573

HoBe LGS
Gehpoty
LES 2222
aNGGebe
LI 2T 32
dadonin
7,39
5,249
5,131
4,662

33.506 W

2L L2222
Gobonty
Gibooty
CRbagoby
GRIpOHG
BRBQOUY
7.672
5,294
5,159
4,462

M=T COEF

14,797
90:676
330.958
73,734
134,928
39,062
1.308
14019
09723
0875

14,769
91,602
326.244
71909
1250265
38.202
19331
14019
0.978
0877

15.012
87,176
318,606
72,508
116,069
37,928
10328
1.022
0,983
0,883

15.256
87,9640
77,300
Bg.912
1200274
37411
1,374
14024
0,982
0.883

15,502
81.243
394,766
79,372
140G74])
37.83%
12339
le031
0996
0,892

15,675
76,891
409,479
784482
149,778
37980
14360
1.029
0.991
0.889
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TUBE Wali MIXTURE

TEMP
K

STATIC

MIXTURE

SAT TEMP PRESSURE DENSITY

K

MM HG

G/CM3

QUALITY
VAP/MIX

MIXTUR
ENTHAL
J/6

€  REYNOLDS STERMAN

PY NUMBER

PARAMETER AT wALL

HEAT FLUX EXP H=T

W/sCcM2

COEF
H/CM2=K

NO 238 ORIF DIA 90567 CM FLOW RATE 2,88 G/S LIG TEMP 88.3 K LIQ PRESS 3,06 ATM CART HTR PR

291.3
60,6
58 04
593
5846
6000
12840
168.7

1506

159.1

NO 239

317.9
60,4
5804
59,3
58,7
6041

1377

15649

158.2

167.1

NO 290

3477
65,5
59.1
5944
5946

155.2

19302

2167

22645

24241

NO 291

341.9
6642
59,3
60.0
5440

154.4

193.9

21841

22940

26602

NO 292

335.0
Ta.2
59,1
6042
687

1%52.7

189.7

2130

22849

240.7

ND 293

323.2
65,5
59,2
60l
6741

15506

1451

2068

216.2

2348

58.5
58,3
5842
58.1]
5860
57e6
57«1
5648
5646
5645

OR1F DIA

58,3
58,2
5841
58.3
57.9
576
5741
5648
5646
5645

ORIF DIa

59.5
5940
58.6
5843
577
S5TeD
5691
55+4
550
5409

ORIF DIa

59.8
59,2
58,9
58.5
579
57.2
S56.2
5545
55.2
S5e¢0

ORIF DIa

598
59.1
58,8
58.5
578
571
Sé.2
55,5
5542
5540

ORIF DIA

59,7
59.2
58,9
58.5
579
§7.2
562
5545
5542
550

33,3
32,90
31.3
301
2945
7.1
23.8
2l.8
209
204

040567 CH

3240
30.9
30.4
29,9
28,9
2648
23.7
2148
209
204

000831 CM

43,7
37,4
34,8
322
2746
23el
18.e¢
1540
1347
13.1

0.0831 CM

45,2
39,5
36,7
33.9
28,9
24,2
1940
1547
14,2
130

00831 CH

44,9
8.0
35.9
33.2
281
23,9
18.8
15,0
lése
13.6

0+0R31 CHM

45,0
39,3
36.9
33.8
28.9
24s1
1940
1547
1442
1340

04000623
00000520
0+000506
0000494
04000471
0000427
0000355
0000330
0000289
0'?00279

0e410
0,474
04477
U480
0488
0496
ueB27
0558
02574
00582

FLOW RAYTE 2.48 G/S

0000669
00000553
02000540
0+000528
04000506
0+000460
02000383
0+000333
0000310
0000300

0,368
0,432
0,438
0,638
Gehd2
04656
04486
04517
us534
UeS42

FLOW RATE 4.51 G/S

0+001003
0000759
0000702
0000647
000055)
0000458
0+000339
04000268
0000239
00000227

FLOW RATE 4,51 G6/§

0+001057
04000798
0000737
0+000679
02000576
0000474
04000352
0+000278
00000247
04000234

0.321
04375
U379
04383
0389
Ved01
U083}
04457
0469
0e474

FLOW RATE 4,51 G/S

0001013
04000770
04000713
0000657
0400056}
02000462
0+000346
0.000274
B«000244
00000232

6.2327
0,380
0,385
0.388
0039
0.406
00435
00461
Geb73
0478

FLOW RATE 4.51 G/$

0001013
0000769
0000711
02000655
0000557
0000459
04000342
04000271
0s0002¢1
04000229

00334
0,388
04392
G395
0402
Je813
0e443
U468
[(FTE:1]
0+485

66,86
82,14
82,86
83,31
H4.24
86,58
93470

100.77

104451

106435

LIQ TEMP

56,35
.70
T2.44
T2.92
73.88
76.28
83.53
90472
94 .54
9644l

L1Q TEMP

46457
58,95
59,53
59.89
60,52
62042
68434
73686
76411
TTe22

LIQ TEMP

46,83
59,25
59.83
60.21
60,87
62.81
68,84
74,28
76481
TT497

LIQ TEMP

48,08
60445
61,02
61440
62405
63495
69.92
75,31
77.83
78.98

L1Q TEMP

49,89
62,35
62,91
63.27
63.91
65.81
T1:76
17611
79458
8De71

65105
65253
65327
65400
65543
65877
66354
66686
66857
56943

83.5 K LIQ PRESS 3,06 ATM CART

65251
65372
65432
65492
65626
65929
66376
66699
66864
66946

80¢2 K L1IQ PRESS 1,58 ATM CART

1060515
101279
101740
102206
103123
104142
105541
106675
107193
107470

80.3 K LIQ PRESS 1,58 ATM CARY

160176
100976
101408
101905
lp2sle
103885
105298
106434
106980
197222

8549 K LIQ PRESS 1,58 ATM CART

100335
101106
101545
102019
102912
103959
105350
106461
106992
107228

Bls) K LIO PRESS 1.58 ATM CAKRT

100199
100999
101433
101925
102836
103899
10%309
106441
106984
107225

C24

0404826
0.00279
0.090152
0400146
0+00146
0400143
000133
0400126
0.00123
0400119

0405365
0409329
0.00168
0.00162
0400162
0400158
0400146
0400137
0400134
0400129

0.05029
0.00331
0000199
0400190
0.00193
0400179
0400168
0.09158
0+00155
0400149

0405045
0,00328
000198
0.00191
G»00192
0.00179
0+00167
000157
000154
0000148

0404955
0.00308
0,00207
000189
0+00188
0.00176
0400165
0400155
0.u0lS2
0e00147

0404890
0.00304
0.00193
0400186
0400186
0400173
0200163
0000154
0,00150
0400145

9,458
0.631
04348
0#335
0.338
00339
0337
0337
0.339
0.332

9,441
0,680
04350
0,338
04341

12.057
0,928
04566
00544
0,564
04538
00543
00542
0544
00531

12,074
0.920
04561
0,546
0,560
0537
0,502
0541
0543
0.530

12.078
0,876
04594
0,548
0+555
8.536
04540
0.540
Q541
0.529

124167
0,881
0566
04549
0559
04537
0582
04542
00543
04532

0,04066
0,27330
2,12040
0:29681
9453900
0.14104
0.00472
0,00367
0..00360
0.00324

HTR P#R

0,03637
0,30468
1,36375
0,27316
0.43027
0.13588
0.0042)
0.00339
0.00336
0.00302

HTR PWR

0,04183
0,14229
1,22426
0.52816
0.30062
000548
0000390
0.00336
000317
0.00283

HTR PWR

0,04279
0,18505
1,22328
0.36850
0.09261
0.00%53
0,00394
0.00333
0.00312
0.00280

HTR PWR

0,04387
0,05806
2,0125%
0.3105%
0405118
0.00561
0,00405
0,00343
0.00319
0,00285

HTR PuR

0,04618
0,13893
1,49127
0,36768
0,06101
0.00547
0.00421
0.00359
0.00331
0.00290

EXP/FPSP
HeT COEF

37.011 ¥

A2 2T 11
A T2 L)
E2Z T2 2]
BOBBHRY
$Ropota
PROG OO
7,709
S4334
5,195
4,487

7.012 w

LRI T
Y
sleanan
Ty
LTy T
#onprve
6,829
4,990
4,919
4,247

0000 ¥

duBpEes
dutpnds
aonaaity
bty etbe
avnous
dangaste
4,887
3,813
3,48%
24999

1.687 W

LA 2 YA L)
LAY AL
LS X T AL
PaRsnta
L2 22 22
NUGuG VY
4,860
3,769
3,411
2,916

6,848 W

Hangoby
HOUPpOGD
L2 L)
L2 22 e 2]
ftoRpate
HHBobbe
S,037
3,915
3,500
2,972

15,387 #»

veBaBe
GuoLHOH
Ere Yy
LR ETLES
vaeoudn
Russets
5,269
44145
3,6%6
3,105

EXP/SwT
M=T COEF

15,517
76,390
587.278
824080
147,928
38,232
le3b7
1+029
04991
04888

15,299
91,789
406,901
81,347
127,074
39,567
le304
1,019
0.985
Qe884

13.680
33,580
283,742
121956
68,972
10406
0990
0823
0eT68
0686

13,949
43,4746
283,123
B5,02%
214369
le61l
04985
0.812
0e753
0675

l4.082
13,731
460,712
T0.932
11786
1,617
1002
Ge827
ge762
0681

14.513
31,859
336,171 .
18,189
13,804
12365
1+025
QeBo3
0719
0697

&%



STA TUBE WALL MIXTURE
SAT TEMP
L3

NO  TEMP
K

RUN NO 29¢

35047
63,5
5944
6040
860

13443

17428

19643

20349

21346

—
DOCENGRNE WN -

n
<
4

NO 295

349.2
63,3
59,3
601
6541

13245

173.8

195.5

2030

22048

o
D CEDAPD S W

n
[=4
4

NO 296

33044
64,0
59.3
60.8
64sT

129.9

17100

191 .8

19846

21447

OO~V P W

—

o
=4
z

NO 297

323.6
653.1
59,9
59,0
63.2
7.7

16549

18740

19344

2090

—
O VDN S W N

x
C
z

NO 298

315.1
63.5
59,3
59,6
6245
8241

16645

1858

1921

197.3

-
D CET N PD W

2
<
2

NO 299

348,00
82,0
99,7
6007
6040
69,5

160.7

180.7

186.2

20301

COENC VS WA -

—

89.5
59,0
587
SBen
57.8
571
56.2
558
5Se1
55s0

ORIF DIA

$9.7
59,1
58.8
8845
5749
5721
562
5548
55.2
5840

ORIF DIa

59.6
59,1
8.8
G8ea
57.8
§Tel
5602
55¢5
55.2
5540

ORIF DIA

56,5
58,9
5846
5843
577
570
56+2
55.8
5541
£3- 214

ORIF DIa

59,5
59.0
58,7
SBea
578
571
56.2
555
5541
5S40

ORIF Dla

59.5
59.C
8.7
5843
BYa?
5741
56.¢
55.58
5541
5540

SYATIC
PRESSURE ODENSITY
MM MG

ORIF DIA 0.083]) CM

42,0
3T.5
3449
3204
27.9
2340
186
1545
14e1
1340

-0+0B31 CM

[
38,7
36.9
33.3
2846
23.49
18.9
15+6
1842
1346

000831 CM

43,8
38,8
35,8
33.1
28ed
23.8
18.8
15.0
14.2
13.0

0.0831 CM

4248
37,2
34,1
32.2
2T/
23.3
1845
1545
1451
13.5

0+0831 CM

42,6
375
36,9
2.6
27.9
2le4
18.0
155
1441
1340

0.0A31 CM

42,4
37,3
34,8
32.3
27.8
23.4
18,0
1840
1441
13.%

MIXTURE
G/CMI

0+001008
0000754
0+000709
0°000655
0000563
02000466
0000352
gebo0282
0000253
0000241

04001036
04000785
0.000727
02000671
04000573
0000473
0000356
0000284
0°000254
00000241

0s001012
0000770
04000713
D+000658
0000563
D+000466
04000351
24000281
0=000251
0000239

0+000957
0000732
0000680
00000630
0+000541
0000449
0+000341
04000275
02000247
0+000235

0+000950
Be000728
04000676
0+000626
0000538
0:000446
04000339
0000272
12000245
02000233

0001004
04000764
0000709
6000657
02000564
0000668
0+000356
0000287
0000258
0000245

QUALITY
VAP/MIX

FLOW RATE 4.51 6/8

0,320
04373
0377
0381
0386
04396
e422
Qedish
92455
Geb59

FLOW RATE 4.51 G/S

60321
0.374
¢a278
ge382
0387
0398
0423
Vodtd
Je456
Uk

FLOW RATE 4.51 G/S

04326

FLOW RATE 4.,5]1 G/S

9333
0,386
04390
44393
V399
Vo408
Ved34
['res-1-3
G466
U470

FLOW RATE 4,51 G/S

0.339
4,392
0396
0399
Uet04
0e4l6
Q.439
Qs460
Ues?0
VebT5

FLOW RATE 4.51 G/S

v.319
0.372
0.376
V.379
Qe380
06393
Ve%l?
¢.e37
Ushhb
0481

MIXTURE
ENTHALPY
J/6

NUMBER

REYNOLDS STERMAN
PARAMETER

AT

LIQ TEMP 80.0 K LI1G PRESS 1,58 ATM CART

46,20 100833 0,05066 12,092
58,57 101270  0,00310 0,864
59.08 101717 0.00172 04485
59438 102167 0400167 06475
59490 103043  0+00166 0.481
61448 104060 0+00157 04666
66055 105423 0+0Q148 Qakbd9
Tlela 106506 000140 0468
7329 107016 0600137 0469
74428 107241 0400134 00463
LIQ TEMP B0+2 K LIQ PRESS 1.58 ATM CART
66,67 100311 0405034 12,080
59,01 101088  0.00307 0.860
59,52 101526  0«00171 04483
59.82 102003 000165 0471
60436 102990  0+00165 0479
61492 103950  0.00155 00464
5697 105345  0.001647 0e667
71.82 106460  00G139 0+666
73.62 106994 0400136 0469
74457 107230  0.00132 04657
LIQ TEMP BQe7 K (10 PRESS 1.58 ATM
47.80 100367 004984 12,110
60,16 101132 0.00293 0.831
60465 101872  -0.00370 0.4B7
60495 102042 0e00162 0e669
61e46 102931  0.00163 04479
63,03 103976  0.00154 0eb64
68405 105363  0.00145 0467
72,56 106469  0-00138 04467
74465 106999  0.00135 0et69
75.60 107233 0.00131 0.658
LIQ TEMP 81¢1 K LIO PRESS 1458 ATM CART
69,35 100589 0404894 12,160
61,71 101327  0.00282 0,813
62,19 101768  0.00164 04480
62247 102212 0000160 0e471
62495 103085  6.00157 0e469
64447 104091 0400153 004069
6946 105446 0000143 0e4606
73,93 106522 0400136 Ges67
76403 107023 0001364 Qo669
76,99 107245  0.00129 0a457
LIQ TEMP Blel K L1Q PRESS 1.58 ATM
50477 100534  0.,04800 12,128
63.08 101271 06.00271 0,795
63,55 101717 p.00162 0,480
63,83 102168 0400157 0.468
64230 103044 0001558 Qebets8
65,79 104060  0.0015¢ Desb7
70472 105426  De0O0161 04864
75413 106507 000134 0e4bS
77417 107016 0s00131 0465
78.11 107242 000129 0.663
L1Q TEMP 7949 K LIQ PRESS 1.58 ATM
45,93 100562  0.05031 11,971
58,14 101299 0.00296 0.h23
58.61 101743 0,00156 04439
58,87 102190  0.00150 " 0,420
59430 103065  0,00150 Qo431
6.69 104076 000146 04430
65.27 105435 0+00136 0627
69,37 ! 106515 0.00130 0.428
71429 107020 0.00128 0,430
72,17 107266 0.00123 0,419
C25

CART

CART

CART

HEAT FLUX EXP H=T
WALL
W/eMe

CoOEF
W/CMZeK

HTR PwR

0.,04153
0,19166
04708531
0.29423
0.05847
0.00605
0.00396
000333
0600315
0s00292

HTR PR

0.04102
0.20643
0.93888
0429494
§.0659¢0
0.00616
0600397
0,00333
000317
0.00276

HTR PwWR

0.,04407
0,170%6
089910
0.19999
0.07013
0.00638
0400407
0.00342
0.00327
0.00287

HTR PR

0.0460%
0.19495
0,56166
0.35753
6.08602
0.02269
0400425
0000355
0,00339
G.00297

HTR PwWR

D.04744
0,17566
0,711%2
0.36200
0,09550
0.01863
0.00429
600357
030340
0400326

HTR PwR

0.06148
0,27379
0,41766
0.18013
0.19268
0403452
0.00408
0.00342
0.00323
V00283

EAP/FPSP
n=T CUEF

0,000 w

bobobeE
casavie
sataets
aubgats
LTI T2
HuBQON
5,179
3.983
3.672
3.284

1.87¢ w

Gnbpudy
svhdenoY
GUb GO
GRBgOLY
“poputa
#angate
5,232
4.023
3,745
3,040

TelGz W

wwpats
LTS
wedsnow
audundy
LXX TN
sotpote
5,349
4,133
3,849
3.181

15.882 w

Y L
“ospeeY
T reeTs
PEBOORE
CTTTYL TS
whoasiy
5.602
4,282
3,992
4,295

20s240 W

shbasoe
sUbBBoG
sBUaUes
sossste
ey
robente
5,651
44306
3,991
3,75y

0.000 ¥

abnoaby
PR AL ]
poasste
sappude
basdonva
LR L2 4
5,%9%
4,246
4,039
3,297

EXP/SwT
H=T COEF

13.64]
45,220

164,184

6R, 322
13s64%
14536
0e995
0,819
0eT09
0731}

13,611
48,514

217,810

68.267
150303
1554
0599
G818
Qe771
De672

14,1831
39,733

205.614

45,906
16.120
1.591
14008
Qe840
04787
06692

14,530
a4 ,729

127,345

80.921
19,474
S.204
1e0 38
GeBb2
D406
V708

14,727
39,874

159,476

BQ.927
224292
4.26%
1037
YeBoY
0.B00
Oelho

13,623
64,691
QT .H74
4240RT
46,71y
BeleY
le0g?
Behs
Ne823
Nebdh
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X
{4
z

-
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-
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TUBE WALL MIXTURE STATIC
TEMP SAT TEMP
K K MM HG
NO 300 ORIF DIA 0.0831 CM
343,7 59,5 42,6
819 59,0 37.%
59.5 5B.7 34,9
6048 5844 32,4
58,9 5748 2Te9
6840 571 23,4
16044 56,2 1846
18047 5548 155
185.9 5541 la,)
2017 5540 1340
NO 301 ORIF DIa 0.0831 Cm
336.8 59,5 4246
5248 5940 7.5
59.5 L1 34,9
6045 5844 2.0
S8.+8 57«8 27.9
7045 57.1 2344
159.3 S6e2 18.0
179.1 555 1545
iBasl 5541 14,1
199.7 SSe0 13.0
NO 302 ORIF DI2 0.083) CM
32144 5807 35.5
6244 58,3 31.7
59.5 5840 29.8
6De2 57.8 284,y
5940 57.2 2446
6546 S6e6 21l
15649 55.9 17.2
17646 5543 14.8
18147 5551 13.8
197.7 5540 13.4
NO 303 ORIF DIA 0.0831 CM
316.2 5945 43,0
6240 59.0 37.8
595 58,7 35,2
6046 58,4 3247
59,1 5748 28,1
64,6 5741 23.6
155+6 562 1847
175.7 5545 15.5
181.0 55.2 16,2
19742 5840 13.6
NO 304 ORIF DIa 0.0831 (M
348,6 59.4 41,0
61,6 58,9 36,7
59,4 5846 J4,¢
601 58.3 31.8
5847 8T.7 FAX3-]
62.9 5740 23,1
la8.7 5641 1844
1671 584 1544
17} .0 5541 l4a}
185.8 5540 13.5
NO 305 ORIF DIA 0.0831 CM
3T.7 59.5 42.2
61,5 58,9 37.2
§9.3 886 34,7
60.2 58.3 3242
8847 57.7 27.7
6246 57.0 R23.3
16840 5642 1849
16642 5545 15,5
17043 551 1441
1844 55,0 1345

MIXTURE

PRESSURE DENSITY

6/CM3

QUALITY
VAP/MIX

MIXTURE
ENTHALPY
J/6

REYNOLDS STERMAN
NUMBER

PARAMETER

FLOW RATE 4,51 6/S LIQ TEMP 80.0 K LIO PRESS 1.58 ATM CART

0001004
0000764
0000709
0000656
02000564
04000468
0+000355
04000286
0e000257
G+000245

0.320
0,373
04377
0.380
U385
04395
Qs0)8
o439
Uekl8
Qo052

FLOW RATE 4451 6/S

04000991
04000755
04000701
04000649
0+000557
02000462
04000352
02000283
0+000255
04000242

0,324

FLOW RATE 4,51 G/S

0+000809
0.0000628
0000589
0000551
04000484
0000410
04000322
0+000267
0000245
g.000236

04336
0,389
04392
0398
04399

FLOW RATE 4451 G/S

0+000956
0.000732
0000679
0000629
0000540
04000448
0+000341
04000275
0000247
04000235

0,339
0,393
04397
0400
0,405
0.614
04437
Ga487
Qubb6
04470

FLOW RATE 4,51 6/S5

0000985
0.000750
04000697
0000646
0+000857
04000464
04000356
0000289
02000261
04000249

0.319

FLOW RATE 4.51 6/§

0000996
0000759
0000705
0000653
0+000562
0000667
00000358
0000290
0+000261
02000249

0.320
U373
Ve377
0379
038s
04393
0ebla
ve432
Dedb0
Uebbo

46427
58,52
58,99
59.25
59.68
61408
65,66
6977
T1.68
72.56

100535
lol272
101718
102169
103065
104061
105425
106508
107017
167243

0.05034
0.00293
0.00156
0+00150
0.00150
0.00146
0400136
0409130
0.00128
0400123

12,026
0.810
0,441
D426
0.432
04432
Do428
0429
G.43]1
0e421

LIG TEMP 80.5 K LIQ PRESS 1,98 ATM CARY

47431
59,63
60.09
60235
6077
62016
664706
704864
7274
73,62

10053%
101272
101719
102169
103045
104062
105425
106508
107018
107243

0405003
0,00285
0400156
0400149
0400149
0400145
0400133
3000129
0400127
0.00123

12.109
0,803
0,665
0.428
04435
04433
0s430
0.431
04433
Qo623

LIQ TEMP 81,1 K LIQ PRESS 1,58 ATM CAAQT

49.09
61,34
61,75
61,98
62435
634,62
68.08
T2.18
74425
75.25%

101611
102292
102631
103039
103796
104717
109857
106776
107145
107318

0e04854
000266
0.00151
De0Q165
000145
0409162
0.00133
0400127
0400125
000120

12,193
0.775
0,443
0.429
04636
0434
0.430
0+431
0e433
0,420

LIQ TEMP B1ls1 K LIO PRESS 1.58 ATM CART

51.00
63441
63,85
64,10
64,50
65,85
70437
76438
76.22
T77.05

LIQ TEMP 5.9 K

46,00
58,26
58,69
58,90
59425
60.43
b4, 44
68,02
69470
Tu»47

LIQ TEMP B0.0 K

46,24
58,44
58,87
59409
59.43
6061
B4 eby
68,15
69.80
70456

C26

1004890
101222
101669
192125
103004
104031
105404
1064946
107011
107240

100674
1plsl2
101844
102289
103148
104137
105489
106545
107035
107251

100590
101328
101769
10213
103086
104492
105447
196523
107025
107246

0404843
0.00262
0400150
0400144
0a00144
0.00140
000131
000126
0400124
0400119

0.05062
0,00281
0400141
0400135
0400135
0.00132
0400126
0400119
0400117
0400113

0.05029
0.00279
0400140
0.00136
0400134
0400131
0400123
0.00118
0400116
0400113

12,261
0,768
Qebl6
04430
0,436
04436
D.432
04433
04435
04423

L1G PRESS 1.58 ATM CART

LL1g PRESS 1,58 ATM CART

12.017
0.779
0.395
0.381
0346
0.386
04383
0.386
0386
04377

HEAT FLUX EXP H=T
AT wAtL
w/cMe

COEF
W/CM2-K

HTR PWR

0,04231
0.27527
0,51556
0.19315
G439060
0.03952
0.00611
0,00343
0,00330
0400287

HTR PWR

0.04367
0,22239
0.50801
D.20224
0.40667
0.03222
0,00417
000349
0.00336
600292

HTR PWR

0.064643
0,18807
0,29772
0e17584
0.24305
D.04848
0.,00426
0400355
0,00342
0400295

HTR PwR

0.064776
0,22731
0.53137
0.19669
0,33946
0,05833
000435
0.00360
0.00346
0.00298

HTR PuR

0404175
0,28995
0.47699
0.2089)
0.39009
0.,06580
0400416
0400345
0400333
0400290

HTR PwR

0.,06169
0,29873
0,58951
0.20650
0.+38298
0,07005
Vep0417
0+00366
0.0033%
0.00292

EXP/FPSP  EXP/S-T
HeT COEF

n~T COEF

14756 W

LT AT 222
DoAGOOSR
L2 XY ]
BEDHEHY
autpody
Hodoue
5,612
4,280
4 p45
3,301

6.699 ¥

LR
LT
aaRpOBY
shnease
susuets
P Ty ey
5,683
4,358
4,118
3,306

15.047 ¥

SQBaeVH
voBanve
HRBHBGe
Sebaoie
BB aEe
LS 22212 3
5,729
44384
4,132
3.33%

22820 W

sufaata
(22T L 2]
Hodpuvy
HoBpoLBG
HRBouty
HeBpoba
5,861
4,446
4,181
3,367

G.000 ¥

LT EY 210
LA T A
LT 222
LR 22 20 2
aadpoi e
sRupudy
5,904
4,519
4,279
J.497

1,777 X

HBDguie
wRBgoe
sanpob
HRBGOOG
CLTYeS T
LT
5,921
L3%-73.)
42307
3.527

13.862
b4, 784
120,142
44,952
904129
9.154
1,030
1} eHbb
04805
O0s102

14,125
51.901
117.272
46,619
92.972
Teb30
14036
UeBb]
Os8le
0710

16,631
43,137
67.632
39,839
564838
104951
14045
0858
0817
0.706

14,802
51,355
118.857
43,955
75,390
12,929
1e04?
0.856
0,815
0.702

13,727
68,326
111,390
48,711
9030%
15,190
Lleva2
0.+R54
0817
Ue713

13.67%
70,292
1374642
47,621
H8.b 34
16.139
1e043
0.85%
0820
0eTLY

(8- 71557 ]

PR



STA TUBE WALL MIXTURE

NO

-

RUN NO 306 ORIF DIA 0.0831 CM FLOW RATE 4.51 G/5 LIQ TEMP 80.6 K LIG PRESS 1.58 ATM CARY

-

k]
[
z

-

X
[=4
z

-

x
o
z

-

COBNOU S WN - OVENOUTL WN -

OO NF WS WN -

S LE AU SW N

B
<
P4

—

DOE NG VP WN

k3
o
<

-

OOETNdG VP WA -

TEMP
X

337,85
62.6
59.3
605l
5846
6546

14699

lb6ed

L6801

182.2

NO 307

323.90
63,5
59.2
597
5846
6406

1444

161.3

16647

17807

NO 308

312.8
6246
59.2
603
5848
62e7

1432

15949

16248

17647

NO 309

3%51.2
177.5
129.8
12R.9
13040
140.5
145.8
15643
157.0
17046

NO 310

348,32
180.9
131.6
129.9
130.2
1397
16443
153.3
155.8
169,11

NO 333

35049
6243
$9.2
$9.40
S8.0
60e7

114.8

126.9

12940

137.8

Sat TEMP
X

5943
8.8
£8.5
582
8746
56+9
5641
ELTE
5541
5840

ORIF Ola

99.4
%8,9
58.6
5843
577
5740
6641
5544
5801
5540

ORIF DIA

594
58,9
5846
5843
577
ST
5601
5545
5541
55,0

ORIF DIA

59.1
58,6
S8.4
5841
578
56,9
Sosy;
5544
55.1
$5.0

ORIF DIA

5943
58,7
58.5
5842
87+6
569
561
554
5541
5540

ORIF DIa

59.3
58,7
58.5
58.2
5746
5649
5641
55.4
551
8540

STATIC

MM MG

4043
35,7
33.4
31
26.9
227
18.2
15,3
1420
13.4%

0+0831 CM

41,6
36,5
34,1
317
2744
23,0
8.0
1544
l4oi
1349

00831 CM

42,0
37.0
34.5
32ev
2747
232
1845
1544
14,1
13.5

040831 CM

9,1
34,6
3244
3042
2643
2243
179
1544
14,9
13.5

0+083) CM

4043
35,6
33.2
30.9
2648
22s0
1841
1503
1840
13.2

0.083]1 CM

4043
35,6
33.¢
30,9
26.8
2240
1841
18,3
1440
1345

MIXTURE

PRESSURE  DENSITY

G/CMI

04000939
00000719
04000670
0e000622
0+000538
0+000450
04000347
02000283
0+000257
0+000246

QuALITY
VAP/MIX

0.326

0,379 .

V383
0385
04390
Ve398
Qedl9
02437
Veh6S
0+669

FLOW RATE 4.5) 6/8

04000938
04000720
00006469
0000621
0000536
Qe000AGT
02000344
09000280
0+000254
0s000242

04334
0,347
04391
0393
0398
0406
0sd27
Vetbos
04452
D856

FLOW RATE 4,51 6/S

06000931
0+000715
0000665
0000616
04000533
04000443
0000341
0000277
0+000250
04000239

04341
0,394
0.398
04400
0.405
0413
Ued3h
00451
0.+645%
00463

FLOW RATE 4,51 G/S

04000925
04000710
02000663
04000616
04000535
0000450
04000350
0+000288
04000263
0000252

0.321
0.373

FLOW RATE 4,51 G/S

04000947
0.,000725
04000678
02000627
0000543
00000456
0000352
04000288
04000262
04000251

FLOW RATE 4,51 G6/S

0+000954
00000729
0.000679
0000632
0+000548
02000461
04000362
04000300
0000274
0+000263

0.320
0,373
0.376
0e378
0,382
U387
0.001
Ve413
VodiB
00420

MIXTURE REYNOLDS STERMAN

ENTHALPY N
J/G -

47,47
59,72
60,13
60433
60,66
61,81
65,76
69,31
70499
Tla77

LIQ TEMP 8lel K LIQ PRESS 1,58 ATM CART

49,52
61,74
62,14
62434
62466
63,79
67,68
Tiell
72475
73,49

LIG TEMP B8le1 K LIQ PRESS 1,58 ATM CART

51,29
63,57
63,96
66,16
64,47
65,58
69045
72.86
T6.43
75414

LIQ TEMP 7948 K LIQ PRESS 1,58 ATM CAKT

45,90
57,96
58,32 ~
58.58
58,86
59.86
63,39
66,59
68,12
68,85

LIQ TEMP 80.0 K LIQ PRESS 1.58 ATM CART

46,66
58,62
68,98
59424
59.93
60455
64410
67431
68,82
69,52

LIQ TEMP 7948 K LIQ PRESS 1,58 ATM CART

45,85
58,11
58,41
58450
58,59
59.14
61,36
63,29
64416
644,56

cza7

UMBER

100841
101581
101995
102413
103273
1042446
105546
106590
107056
107264

100700
101439
101868
102301
103168
104151
105489
106551
107037
107252

100617

101355
101792
102234
103106
104106
105456
106529
107027
107246

191036
101778
102171
102567
103417
104374
105621
106640
107080
197277

10086R8
101608
102019
102434
103292
104261
105555
106596
107u58
107264

100868
101608
102019
102434
103292
104261
105555
106596
107058
197264

PARAMETER

0406973
0400267
0400139
0400133
0400133
0400130
0+00122
0400117
0000115
0.00112

0404859
0400251
0400137
0400130
0000129
0400127
0400119
0400118
0200113
0000110

0404790
0400242
0400134
se00127
0.00127
0400125
0,00118
0400113
000112
0400108

0.0%087
0.00178
Gs0g192
0400126
000123
000120
0.00114
0400110
0.00108
000105

0.05106
0.00173
0.00193
0400126
0400123
0400120
0+00114
0400110
0+00108
0430105

0.0%5122
0.00233
0,00092
0400088
0.00088
000086
000063
0.,0008y
000080
C.00078

HEAT FLUX EXP HeT

AT wall
W/CcM2

12.114
0,758
0399
00383
04388
04387
04364
0,385
04387
04379

12,116
Q.727
04399
0,382
0+386
043686
0,363
04363
0.386
04378

12,191
0,712
04399
0381
0386
00387
04384
0.384
04387
0.378

12,180
0,496
0541
0356
0354
0351
04352
0.352
0.356
0346

12,284
0,486
045647
04360
00357
04354
04358
00354
0356
0349

12.226
0.648
0.260
0.250
0.251
6.252
0+250
0,250
0.252
0,248

COEF
W/CM2wK

HTR PwR

0.04354
0.19669
0.51292
0.20260
0.40662
0.,04497
0400423
000353
0400343
0.00256

HTR PWR

0.04596
0.15607
0,6040]1
0.27072
0s43227
0,05070
0.00434
0400362
0,00352
0400305

HTR PWR

0,04813
0,19154
0.65164
0419461
0,36494
0.06797
0,00441
0.00368
0.00359
0.00311

HYR PwR

0,04170
0.00417
0.00757
0,00503
000488
0.00420
0.00392
0.00356
0,00347
0.00299

HIR Pwr

0.04250
0,00396
0.00747
0.00501
0.00491
0.00427
0.00402
0.00362
06003564
0.,00306

HTR PuR

0,04193
0,18372
0,32899
0.29054
0.61411
0.06742
0.00425
0.00350

0400340

0,00299

EXP/FPSP
m=T COEF

6,530 W

sesewin
BasaRs
E1E 22 24
GRBGERE
GHTGBDe
2T
$.977
4,603
4,399
3,892

15,338 4

EaA T AL

sedaaNe
envanty
6,122
&, 124
4,529
T 3,694

234305 W

YT
Ganane
HBOGBGE
cRBOBON
CE2 o)
aatando
6,189
4,777
44602
3,749

0+000 W

sHoGudy
SHReBE
‘oot
angunie
E2 22T 23
dsbanie
5,527
4,822
4,653
3,770

1,779 W

YT YY)
LT TS
soegaaY
sonapts
P22 reT ey
L
5,666
4,901
&4 ,76%
3,852

0.000 w

endanite
LI YYT LT3
EX 2 PY 22 )
oHdsaty
GHDnDHE
avgpnde
6,507
5,262
©.,060
4,217

EAP/S=T
H=T COEF

14,051
45,835
118.226
4b.H46
92,523
10,314
le048
[ P2:1-1
0830
0724

16,472
35,817
136,989
614285
9T «233
11,424
1:0%6
0.+872
0.840
0.732

14,849
43,224
165502
434435
80925
15046
1.0%8
04874
02845
06736

13.721
1.132
14968
le302
14261
1.086
0989
0.88]
0.852
0,738

13,898
1.072
14936
14293
14263
L0998
1.00%
0891
GeBed
04749

13.809
43,382
76,955
&l.817
162,793
15+664
Le056
Oe8n7
Uebag
04742

8- 71558



STA TUsE walLL MIXTURE

NO

TEMD
K

RUN ~NU 316

o

X
<
z

P

el
<
z

-

x
(=
4

P

QOB NP PP W DOENT PN O CWm NG U PN

QO E~NPU P W

dab.b
6241
59.2
8941
nle9
bled
1136
1255
12742
13545

NO 315

336.0
62.5
59,3
LH.Y
H8e0
hle2

11341

12540

126.5

134.8

nNU 316

32545
52.1
59.2
589
5749
6042

112.3

1285

125.8

1340

NO 317

31545
6243
5943
59.0
HHs]
59.9

i11.9

126,44

125,7

133,.9

RUN NQ 318

o

C L EANPU S W

312.9
6248
5941
59.1
5840
59.9

1117

124.3

125+6

133.8

STATIC

MIXTURE

SAT TFMP PRESSURE DENSITY

R

ORIF DIA

5942
5847
58,4
5841
578
5649
5641
586
551
550

ORIF DlA

59.3
58,8
SBeb
58.2
5746
5649
5641
554
5541
551

ORIF 0Ia

5943
58,8
58.5
582
5746
570
5641
554
551
58«0

ORIF DIa

59.3
58,8
58.5
5842
570
57.0
56.1
65,4
551
55.¢

ORIF DIA

59,6
5849
586
5843
ST7
§T.p
5641
550
551
5540

MM HG

040831 CM

39,7
35,1
3248
300
-{-X3-]
22.%
18.9
1502
14y
130

0+0831 CM

4049
35,7
33,4
314l
2649
22.7
18.¢
15.43
1449
13.92

00831 CM

41,0
36.¢
33.8
314
27.2
22,9
18,3
1543
léael
13.%

0+0R31 Ch

blev
36,4
33,8
3la4
27.¢
22,9
18,3
15,3
la,l
13.9

0.0831 CM

al,06
3647
342
3l.8
2742
23414
18,0
15.0
la.l
13.5

G/CM3

QuaLlTy
VAP/MIX

MIXTURE

ENTHALPY NUMHBER

J/6

REYNOLDS STERMAN

PARAMETER AT wALL

wsCM2

FLOW RATE 4,51 G/5 LIG TEMP 79.9 K LIQ PRESS 1.58 ATM CARY

00000940
0.000721
04000672
04000626
05000544
0-000459
04000361
0+000300
04000274
00000263

0.320
0.372
04375
V6377
00381
Go388
Us400
Usbll
0e4lb
PeblB

FLOW RATE 4451 G/8

0.000%44
0000724
0000675
0+000627
04000544
0000458
04000359
0000298
ae000272
0+000261

0,325
0,377
04380
0.382
0388
0391
G405
Oebl6
Bo42l
Ye%23

FLOW RATE 4,51 G/S

0.000932
0000715
00006066
04000619
0+000536
02000450
0000353
04000292
0000266
0+00025%

V333
0,387
04390
0392
04395
04401
04418
026
0430
04432

FLOW RATE 4,51 G/S

0000913
0.000702
04000656
6+000608
0000527
04000443
04000347
0.000287
0.000262
0.000251

U340
0.3%4
0397
4399
0e402
V%08
Ueb22
0,433
0,437
0,439

FLOW RATE 4,51 G/§

0000916
00000704
04000656
04000609
04000527
0000643
0000346
04000286
0+000261
0+000250

0,343
00397
Uel00
0+402
Geb6
Vebll
0e425
Uet36
Ueteb)
Gedd3

45,87
57.87
58.16
58.24
58.32
58.8%
61400
62,88
63,73
66413

100951
101693
102095
102500
103355
1p4318
108588
106618
107069
107271

0.05012
0400228
0.0009¢
0400087
0400086
0400085
0400081
0400079
0400079
0+00077

11.982
04636
04254
[ 113
0246
0.246
04245
02245
04266
Qe242

LIQ TEMP 80+4 K LI0 PRESS 1.58 ATM .CART

47,08
59,17
59,45
59.53
59461
6013
62.27
64.12
64495
65,33

100840
101580
101994
102412
103272
104242
105544
106588
107058
107262

0404986
0.00218
0.00090
0.00086
0.00086
0400084
600081
0400079
0.00078
0.00076

12,085
0,616
0.256
042646
0.4248
04248
0246
0+246
0.248
0.244

LIG TEMP 81.1 K LIG PRESS 1.58 ATM CART

49,27
61,59
61,86
61493
62401
62,53
64,467
66.50
6730
6766

100756
101495
101918
102345
103209
104186
105511
106566
107044
107256

0404958
0.00208
0405089
0+00085
0+U0085
0400084
0400080
0+00078
000078
0+00076

12,336
0602
04259
04250
04252
0,252
0.250
04250
0252
0e248

LIQ TEMP Bls1 K L1G PRESS 1.%8 ATM CARTY

50495
63,31
63,57
63,65
63.7)
64,23
66,39
68,23
69,03
69,38

100756
101495
101918
102345
163209
1041886
10551}
1065686
107044
107256

0+04888
0.00200
0.00089
0400085
0.00085
0400084
0.00080
0,00078
0.00078
0.00076

12,411

LIQ TEMP 81.1 K L1G PRESS 1,58 ATM CART

51.80
64420
b4ebt
b4 454
64460
65.12
67.28
69410
69,88
Tu.22

c2s8

100872
101411
101843
102278
103147
104136
108478
106544
107034
107250

0,04860
0400196
0400089
0400085
0400084
0000083
0400080
0400078
0400077
0400076

12,6454
0.582
ge267
0.255
0+257
0.257
0+255
0.256
04257
0.253

HEAT FLUX EXP H=T

COEF
N/CM2=K

HTR PWR

0.04170
0,18832
0,31584
0,26234
0,65620
0405430
0,00425
0.00350
0.00342
0.00301

HTR PWR

0,04368
0,16478
0,32340
0.35120
0.,70081
005877
0.00631
0400354
0.00347
0,:00305

HTR PWR

0404635
0,18439
0,61047
0435729
0.87641
0,07771
0,00445
0.00362
0400356
0.00313

HTR PR

0404845
0,16866
0,34708
0.,35382
0.62078
0.08683
0.00456
0,00369
0,00363
0,00319

HTR PWR

0,04914
0415030
0448965
0.32824
070894
0.08827
0400459
0400371
0.00365
0,00321

EXP/FPSP
H-T COEF

1,718 W

LTETTL TS
LT
L
PRy
waDoNNE
wongBne
6,903
54264
5.100
4,260

beSlo W

HR NN
AL AL )
LT 22 L )
LI AL ]
*RREBOE
axbonts
6,976
8,301
5,157
4,311

15.568 «

P Ty
aBGupte
LR TS
EXI T2 L)
LR T
LYYy
7,136
5,369
5.241
4,382

22.82) ¥

LA AT 2]
easaatte
HERGO G
SaBoads
RPpROG
tEvnata
7,263
5,424
5,306
4,634

26,624 W

4uson0n
aeBoBee
HBOGBBYG
ETY YTy
XL T L2
sodanuy
T.297
5,436
B,317
4,435

EXP/S~T
HeT CQEF

13.708
444534
T4,020
61,362
152,851
124665
1,057
0.868
0845
BeTa7

14,146
38,574
74,979
81.233
161e492
134555
le061
0.869
0.849
0,751

164662
42,252
93.233
80+993
197945
17.545
1074
4874
04885
0e756

15.006
38,109
77.736
79.082
138,298
19,325
14084
0,878
0.860
0.761

15,087
33744
108848
72.855
156.806
19.506
1.085
0.877
0.860
D760



STA TUHE wall MIXTuRrg
Sat Temp
x

NG TRuP
- K

SYATIC

MM MG

RUN NO 800 ORIF DIA 040635 Ch

143,3
13.2
13.4
1546
20.3
23.0
26,7
25,6
25,8
26,8

-
DO NG VS N e

X
[~
z

NO 504

20047
153
1541
3944
59.2
13e2
13446
13102
la1.2
119+4

O OB NP WN -

-—

RUN NO %05

22046
1841
17.0
53,7
T2.8
W7

184,3

159.6

16741

lan,2

DO ® O VS W

-

RUN NO 806

21247
17.4
16,7
“9.8
68,9
85.2

152+5

149,9

148.0

laye2

—
S OTNCU P WN

x
<
4

NU 507

204,6
16,8
16.9
501
S8.%
72.1

121.9

1353

13042

127.9

DOWE AU W

-~

]
c
z

NO 508

191.8
18.0
18.4
4248
5204
75.5
Q7.1
1127
1113
115.0

SO ~NPU PN -

-

1244
124
1240
120y
1169
119
11.8
11.7
116
1l.6

ORIF Dla

1244
1244
124
1204
1243
123
122
1201
1264
124§

ORIF Dla

12.6
128
1286
1245
1243
1244
12.2
1242
124
1241

ORIF DIa

12.6
12.&
12.8
12¢%
12:5
1244
12+2
12.2
1241
1241

ORIF DIA

12.5
12.5
12.5
1245
1240
1224
12+2
121
12+1
i2e1

ORIF Dia

1243
1243
1203
12.3
1243
1242
1241
12«0
129
119

13.%9
14,5
13,4
13.4
1343
127
11,8
11,1
10,0
10,6

00635 CM

e0./
2043
201
19.9
19+
183
1644
15.1
1446
1643

000635 CH

2449
23.¢
g2.4
2264
21,7
20¢1
17.8
1643
15.7
1543

040635 CM FLOW RATE 1,17 6/5 LI1Q TEMP 2244 K L1Q PRESS 3,22 ATM CART

2349
234l
2247
223
2l.0
20y
7.8
1643
1846
15.3

040635 CM

22.¢
21,7
2l.%
C21e3
20.8
1946
1T.6
16,2
15,0
1563

00635 CM

19.4
18,8
18, ¢
18,5
18,3
17,0
15.¢2
légl
13.5
13.3

MIXTURE

PRESSURE  DENSITY

G/CMY

GuaLlTY
VAP/MIX

FLOW RATE 1,17 6/8

0.000)18
04000105
04000106
0+00010%
0000102
04000098
04000088
. 4000081
04000078
04000076

0.310
0,367
0348
00349
0e35]
0+385
00367
0.379
0,386
0,389

FLOW RATE 1,17 6/5

0,000174
04000150
04000146
040001642
00000135
04000118
04000087
04000068
0000061
00000058

0.310

FLOW RATE 1,17 6/8

04000198
0.000168
04000160
04000154
0000142
0:000119
0-000081
0000061
04000053
0000050

04000197
0+000168
0.000161
02000155
0000145
0+000123
04000086
0000066
0000058
0000054

04311
00356
0,366
04376
02394
[(TL
0579
0714
Ve 78BS
0.819

0.310
0.356
0a362
G371
0387
04427
0545
0e661
0.721
0.752

FLOW RATE 1,17 G/S

6000185
04000160
04000155
04000151
00000143
04000125
00000092
0000072
04000065
0000061

0,310
0,3%2
0,359
0.366
04378
Veblp
04504
04597
Debab
04670

FLOW RATE 1,17 G/S

04000162
04000141
0000137
0000130
0000128
02000114
00000088
0000072
04000065
0000062

0311
0,351
04356
04361

MIXTURE

J/8

REYNOLDS STERMAN
ENTHALPY NUMBER

PARAMETER
-

LIQ TEMP 2242 K LIG PRESS 3,22 ATM CAWY

~218469
=200,78
=200416
~199.77
=198,99
~197.18
=191,57
-185,97
“183,00
~181,53

LIQ TEMP

=217.05
~196.33
"192+99
“189.77
-183.69
~168453
~123.19

=7B¢51

“55409.

~63446

LIQ TEMP

-215,41
-193.2]
~188,16
~183,8¢0
~174,48
“151477
-84,15
=17,68
17,13
34,35

=216411
=194,49
=~190.13
~186.16
~17H,644
~159,01
~101.06

44401

~16406

075

Liq TEMP

=216444
=195,53
~191.99
~188,.82

~51:77
=39.91

LIQ TEMP

216,98
-196,92
194431
=192.02
~187.61
~176.50
=163.30
=110454

~93.29

~84,77

173512
17369)
173780
173869
174096
175254
177337
178857
179562
179916

0403829
0000161
0,00085
000084
0.00083
0+0G0R3
0400080
0.00077
0,00076
0.00076

4,658

2243 K LIO PRESS 3,22 ATM CANT

165914
166329
166535
166740
167163
168349
170267
1715%8
172172
172480

0,03728
0+00729
0+00632
0200586
0+00570
0s00531
0200433
0400367
000338
0400330

o,587
1.011
0.894
DeBé4
0847
0.853
04851
0853
0848
0+859

22+4 K L1Q PRESS 3,22 ATM CANT

162724
163483
163859
166238
164973
166530
168851
174326
171028
171382

162873
163604
163967
164332
165042
166573
168868
170333
171031
171382

0403660
0403039
0400927
0.00833
0400811
0400729
000556
0400483
0400410
0400395

0403703
0400900
0+00804
0e00722
0400709
0400646
0400506
0.00418
000383
0400368

4,509
1,450
1,343
1.238
1.263
14268
1,265
14268
10263
1,271

4,542
1.258
1.152
1.058
1.082
1086
10084
1,085
1084

1.085

2243 K LIG PRESS 3.22 ATM CANKT

1664474
164911
165128
165344
165790
167041
169065
170429
171079
171405

0.03739
0.00738
0.00655
0.00572
0,00577
0400534
000435
0400368
0+00341
060324

4.583
1.027
0,929
0,827
0.862
04863
0862
0.862
04863
0sR62

2243 K LIO PRESS 3,22 ATM CARTY

167373
167766
167960
168154
168553
169672
1714890
172695
173545
174126

C29

D+03769
0.,00565
0.00480
0.00427
0400432
0:00406
0400347
000304
0.00285
0400275

44615
0.782
0e67¢
D.608
0.630
04628
0,629
00629
04630
0626

HEAT FLUX EXP H=T
AT wALL
w/eMg

COEF
W/CMZmK

HTR PUR

0,03567
0,17380
0.08038
0403168
0401363
0.01025
0.00767
0,00822
0,00808
0,00870

HYR PWR

0,02421
0434758
0.32387
0.03122
0.01807
001400
0400696
0460716
0400657
Ce00800

HTR PwWR

0.02168
0,26279
030187
0.03004
0.02094
0.01540
0,00735
0.00860
0400815
0.00934

HTR PWK

0,02270
0,25921
0.27406
0,02840
0402026
0,01491
0.00772
0.,00787
0.00798
0.00840

HTR P4R

0.02386
0,23692
0,22090
0.02194
0,01868
0401445
0.00786
0400700
0.90731
0400744

HTR PwR

0.02571
0,13737
0.,11090
0.01995
0,01569
0,00992
0400740
0.00624
0.00634
0.,00608

EAP/FPSP  EXP/SeT
M=T COEF mH=T COEF

0,000 w

esbande
GrRahie
Gnepobe
30,845
11,384
7.917
5,392
5,950
S.828
6,444

Vo000 W

L2222 )
dRephoe
GROHHEH
22,547
9.700
6,376
1.897
1.998
1e716
2,432

0.000 ¥

LT YL TS
neBuaR0
susbaeoe
16,809
9,283
9,530
1.360
1.900
1,701
2,265

0,000 W

HOBHOON
osapdia
LA T AL S
17,164
9,902
5,961
1,841
1,919
1,977
2,174

04000 W

sodaute
aRvoOtH
LA L 2T 22
i3.516
10,249
6,754
2,378
1.926
2,083
2,156

Ue000 ¥

Unfgaty
22 Y2l
EXT YT
16,019
9,817
4,541
2,763
24,056
2,113
1,967

4,927
16,638
7.692
3102
14386
1.050
0,780
0,R12
0,789
0,840

3,446
33,381
304574

34307

14938

14650

Vo693

04587

0511

04595

3,091
25,555
28,398

3,147

2219

1539

0633

0616

0+545

04597

3,236
25.202
25,969

3.02%

2.153

1+816

0583

0,597

04568

D574

3,393
23.015
21,092

2e367

14993

1.4817

0726

0572

1559

0.5%2

3,643
13,577
10,867

24151

14691

14068

0,720

32554

0.530

04501



STA TUBE WaALL MIXTURE

NO  TEmP
K

RUN NO 510

173.0
15.6
13.9
244
307
35.4
4245
4247
4lel
ISEYS

-
DO®~ PP WN

x
<
z

NO S11

17844
13,5
1448
2440
376
49.2
6946
The2
The2
57.0

S OE~NCV P W

—

x
[t
z

NO =12

19144
16,7
1844
36a1
$2+6
6245

11845

11942

12741

110.5

P~
OO NN PN~

pod
<
Z

NU 813

198.9
15.5
2142
42.5
5849
£9.2

127,46

L2R.4

137.0

117.3

—
© 0D~ W DWW~

o
<
2

NO Sl

209,90
16,5
26.1
0.8
671
87.3

168,7

183.7

188, 6

138,1

-
DO NP W N

x
<
z

NO 516

87,1
15.8
1949
28.3
3.6
38.8
4247

. 23,9
% e
4641

O ODNP VD WN -~

o

STATIC

SAT TEMP
3 MM HG
ORIF DIa 0.0635 CM
12.2 16,8
12.2 16,8
1242 16,8
1242 16.8
1242 16,7
12.2 1646
1241 15.9
1241 15.5
1201 15.2
1241 18,1
ORIF DIA 040635 CM
12.2 17.3
12.2 17,3
1242 17.2
12+2 17+2
1242 17.2
12,2 167
1241 15.48
1241 15,1
1241 16440
1241 1440
ORIF DIA p.0635 CM
12.4 2045
12,4 20,3
1244 20.2
12.4 201
12490 198
1243 18,4
1242 17.2
12 1640
1241 1549
1241 15.2
ORIF DIa De0635 CM
125 21,2
1244 21,
12.6 2044
1244 20.7
1264 2044
1243 19.3
12.2 17
1241 1642
121 15.6
124 15.3
ORIF DIA 040635 CM
1245 2242
12,5 22,y
12.5 21.8
125 2145
120 21e9
12s% 19.7
12.2 17.8
12+2 1642
1241 15,6
1241 15.3
ORIF DIA 0.9635 CM
1242 17.1
12+2 17,1
12.¢2 17.1
12.2 17,1
12.2 17.0
12.2 16.8
1241 1641
12} 19.5
1201 18.3
121 15.1

MIXTURE

PRESSURE DENSITY

G/CM3

QUALITY
VAp/MIX

FLOW RATE 1.12 6/S

0s000138
0.000123
0.000122
0000122
0+000120
04000115
04000102
04000092
0+000088
04000085

0.321
0,360
0+363
0365
04370
04381
el
02447
04465
Vo474

FLOW RATE 1.12 G/S

04000164
04000127
04000125
04000124
04000121
0.000112
04000093
0.000079
0+000073
04000070

0.318
0,359
04363

0,559

FLOW RATE 1.12 G/S

0000169
04000147
04000144
0000141
0+000135
0000121
0+000092
00000076
0000067
04000063

02316
0,359
0,365
0371
04382
Uebl0
0e494
0877
00621
de642

FLOW RATE 1,12 G/S

0000175
04000151
04000147
0+000143
0000136
0000119
0+000087
0+000068
04000060
0+000057

0.31%
Vo360
0,368
04375
3+3089
02425
0,531
0635
04690
V717

FLOW RATE 1,12 G/§

00000186
0000157
0.000151
02000146
0+000137
0000116
0+000081
04000061
00000054
04000051

Q316
0,362

0.806

FLOW RATE 1.12 G/S

0.000143
0.000127
04000126
0+000125
0+00012¢4
064000118
04000105
0+000094
0000089
0000087

0.316
0,355
04358
0,360
0,365
04376
04409
Debé}
02459
0+467

MIXTURE

REYNOLDS STERMAN

ENTHALPY NUMBER PARAMETER AT WALL
- - W/eMe
LIG TEMP 22+s7 K LIQ PRESS 3.24 ATM CART
~212042 162920 0.03787 4,586
~192,98 162923 0,00313 0,425
«191.,60 162928 0.00225 04307
«190,48 162926 0.00209 0.288
-188.29 162941  0.00210 0292
-182.82 163108 0400204 04293
~166.448 163736 0400188 04293
»150.18 164195 000174 04293
=141,52 164438 0e0Ql68 00293
«137,23 164559 0000163 04290
LIQ TEMP 22.6 K LI1G PRESS 3,24 ATM CART
=213,63 162390 0.03768 4,527
-193,53 162428 0.00484 0,656
~191.29 162446 0400387 0+530
=189.31 162465 0.00376 0.521
«185,41 162526 0400366 04518
175,74 162953 0000349 04519
~166479 163870 000304 0519
-118,08 164545 0.00270 0.520
“102.86 164866 000253 0.517
=95.30 165027 0400247 04519
LIG TEMP 22.5 K L1Q PRESS 3,24 ATM CART
214407 159301  0.03873 44628
-192,61 159813 0.0065%4 0.888
«189,50 159618 0.00552 0,763
«186,68 159723 0400521 04731
“181417 159962 000507 04732
16744 160891 0400478 0.737
=126.3]1 162495 0400395 0735
85465 163625 000339 0737
“b4e22 164157 000314 00733
«53,.63 164424 0400303 0731
LIQ TEMP 2245 K LIQ PRESS 3,24 ATM CART
~214407 158627 0.03862 44612
«191.8R8 158898 0.00802 1,093
~187.99 159032 0.00695 0.967
~184,.,4 159166 Q+00648 0,920
“177.4 159460 000630 0.927
160404 160565  0.00581 06933
=107.99 162281 0400465 0931
~56,63 163517 0+00390 04932
~29.,63 164104 0.00357 0.928
~16.29 164399 0000343 0+927
LIG TEMP 22,5 K LIQ PRESS 3,24 ATM CART
~213.63 157441 0.03R29 4,581
190,61 157915 0.005977 1,340
~185,8n 158149 0.00856 1.207
=~181.36 158384 000792 Tel42
172469 158860 0400769 14160
“150.92 160111 000695 1e164
~86405 162102 0400535 1.161
22416 163429 000439 1.164
11436 164061  0.00398 1,158
27.88 164378 0+00380 1,153
LIQ TEMP 22.4 K LIQ PRESS 3.24 ATM CART
=214.86 162608 0.036862 4,605
~195.29 162621 0,00326 04437
-193.%0 162627 0.00221 0.298
~192.81 162634 0.00207 0,281
190,67 162662 0.00210 0.288
185,29 162906 0400203 0,288
=169.21 163623 0.00187 0.288
=153.19 164148 0+00174 0.288
=144 467 164416 000167 0289
140446 164550 0e0n162 0.285

HEAT FLUX EXP H-T

COEF
W/ CM2=K

HTR PWR

0.02851
0,12332
0.17993
0.02367
0401575
0401260
0400965
0.00959
0.01011
0.00987

HTR PWR

0.02724
0,52058
0.,208590
0.04421
0.,02039
0.01404
0.00904
0,00836
0.00806
0.01156

HTR PwR

0,02586
0,38695
0,12612
0,03087
0.01818
0.01469
0.00692
0.00688
0400637
0.,00743

HTR PWR

0402474
0,35728
0,11012
0,03061
0.01996
0.01641
0,00808
¢.00802
0,00743
0.00881

HTR PWR

0,02332
0,33208
0,08688
0,02975
0.02120
0,01552
0,00756
0.00885
0,00808
0,00915

HTR PuR

0,02632
0,12248
0.06121
0,01743
0,01567
0.01222
0.,00943
0.00906
0.00898
0.00837

EXP/FPSR  EXP/S=T

H=T COEF

0000 ¥

GRRoude
BRBHBCS
E2 2T YL g
16,052
9,191
6,705
4,537
4,497
4,870
4,727

0,000 ¥

SRDGHOH
doGpubY
sohnude
31,946
104998
6,263
3,097
2,722
2.57¢
4,625

04000 ¥

HENQDUD
aseatde
aodotuy
20,999
94468
6,717
1,876
1.858
1.626
2,148

0.000 ¥

aRdHute
SRBHUDE
L2 32222 )
18,000
9,237
6,704
1,987
1,959
1,713
2,335

0.000 ¥

“oopude
L2 2 T LT Y
shbonty
15,265
8,798
5.241
1,402
1.941
1,620
2.083

0,000 W

ensadbE
LR 2T A s ]
EL X222
11,576
9,911
6,985
4,773
4,497
4,440
4,020

H=T COEF

4,036
12,106
17.223

2,468

le661

1.322

04968

02905

0.922

04888

3.896
50,003
20,127

64540

24179

1479

0.88A

0.752

04694

0.939

3.732
37,538
12,519

3.298

1+972

14534

04670

04590

04519

04581

3,583
34,846
11.972

3,299

24155

1,688

Qo744

Deb&]

0,560

00634

3.388
32,542
9,078
3.218
2,282
14587
0,668
G.658
04561
0.610

3.806
12,166
44205
1.856
1,669
14297
4956
0866
0eB36
0.T6Y

B-" 71526



STA TUBE WALL MIXTURE

L1+ I § X
- K

RUN NO 817

173,58
14,4
159
21 ¢4
237
2648
el
0.8
31.8
323

OB NTUEWN -

-

RUN NO 518

176,6
15,3
1945
2641}
30
6]
w36
4403
bbb
LY -¥%-1

—
SO DN R W e

r.d
<
z

NO 519

183.2
15,5
173
3246
3941
4801
6306
69:6
70.3
7405

-
SO BN PP LN -

b
<
z

NU 520

195,3
13.%
16.2
3648
4746
63.2
Y86
113.7
1107
109,2

O OENOE D WN -

—

o
<
z

NO 521

210.9
14,3
18,7
3R.0
4845
T4.2

119.3

13141

1253

111.2

—
O~ NP

x
[
z

NO 526

1133
10.9
13,3
2R.2
4540
bDhel

L1R.0

1268

1230

in?.8

O VPNV S W N

-

STATIC

MIXTURE

SatT TFMP PRESSURE OENSITY

K

ORIF DIA

11.9
11.9
119
119
118
11a8
11+6
118
118
11e%

ORIF DIa

1149
11,9
11.9
1149
119
118
117
1146
118
1ie6

ORIF DIA

12.1
1242
12
1241
1241
124
11e9
11.8
11.7
117

ORIF DIa

1242
12.2
1242
1242
1251
1241
120
11,9
11.8
118

ORIF DIa

12.5
12.5
12.5
1245
12e0
12+4
1243
1242
1251
121

ORIF DIa

1240
1240
1250
1240
11.°
11.R
11.7
116
118
11:%

MM HG

00635 CM

12.9
12,8
1247
1247
12+%
11.9
109
1042

Pt

a1

000635 CM

13.2
13.1
13.0
130y
12,9
12.3
11.3
106
103
10e1

0.0635 CM

15.4
15,6
15.5
1504
1641
1442
1248
11.9
1ie4
ile¢

040635 CM

16.0
1644
16,3
16.2
1640
16.¢4
13.8
12,9
12e4
12,2

020635 CH

21,8
21.%
21,4
21,2
20.9
19.8
18,90
1641
1641
15.8

0+0635 CM

b4
14,0
13,9
13.7
13.3
1245
1.2
1043

99

9!

G/CMI

QUALITY
VAP/MIX

FLOW RATE 1.12 6/S

04000110
0.000098
04000097
0:000096
0+000096
0000089
0000078
0000070
04000067
0+000065

0.318
0,357
0,358
0360
04362
04368
0387
Q0406
0eble
0418

FLOW RATE 1,12 G/S

0+000113
0000100
0+000099
00000098
0+000096
00000089
0000076
0000066
02000062
0¢000060

0,317
0,356
04359
0e361
V2366
0377
0.412
02445
02483
QesT2

FLOW RATE 1,12 G/S

04000134
04000117
04000115
00000113
0+000109
04000098
04000079
Ne000066
0000060
0000057

04315
00355
0.359
0363
0+370
00389
Dobbs
Qo498
0.526
0540

FLOW RATE 1.12 G/S

0+000141
0.000123
04000120
0+000117
6+000113
0.000100
04000076
04000062
00000056
0+000053

0.314
0,356
04362
0.368
04379
0406
04487
0,568
04610
0,831

FLOW RATE 31.12 6/8

0000181
04000157
00000152
0000149
0+00014]
02000123
0000090
0000070
0600063
0+000059

0,312
0,356

0.684
0,711

FLOW RATE 0,79 G/S

04000122
0000101
04000099
0+000096
0000091
0000081
0+000061
0000049
04000094
0s008042

0.317
0.373
04379
0.386
0395
0.423
0+504
0,584
0626
0667

MIXTURE

REYNOLDS STERMAN

ENTHALPY NUMBER

/6

LIQ TEMP 22.5 K LIQ PRESS 3.24 ATM CAHRT

22+5 K LIG PRESS 3,24 ATM CARY

22+4 K LIQ PRESS 3,24 ATM CART

22¢4 K LIG PRESS 3,24 ATM CART

223 K LIQ PRESS 3.24 ATM CART

21:9 K LIG PRESS 1.61 ATM CARY

~215.,08 167636
-196,22 167923
~195,39 168064
“194 .80 168206
~193.67 168530
~190.94 169811
©182.57 172040
»1T74026 173622
~169,.85 174368
=167-71 174744
LiQ TEMP
“215,61 167098
~196,38 167320
=194.99 167429
“193.87 167539
191467 167803
~186.27 168984
=170+00 171075
~153.91 172581
=145.42 173285
=141.25 173639
LIQ TEMP
-215.96 163793
~195,98 164049
~193.86 164175
“192.04 164392
=188,50 164571
~179466 165440
“153.16 167862
=127503 169867
=113.30 170827
~106.57 171310
LiQg TEMP
~216.07 163041
-165,16 163238
=1924,11 163336
=-189,37 163434
«)1B4.03 163652
=170470 164469
«130.94 165866
~91,78 1677746
=71021 168705
«61.11 169173
LIe TEMP
~215.7% 158087
~193,92 158355
«190.04 158487
~186.52 158619
=179.59 158911
~162.26 159962
~110.58 161754
«59,52 163004
=32+63 163597
=19:34 163895
LIG TEMP
~215,06 117025
-187,71 117275
«184,81 117398
«182.11 117587
=176.85 118083
~163.,76 119348
“124454 121356
-85,85 122695
«65.52 123335
“58,42 123658

0.03876
000221
0.00125
0:00119
0+00120
0400116
0+00113
0400108
000106
000103

0+03844
0.00332
0.00230
000223
000222
0400216
0.00198
0400184
000177
0000171

003839
0.00472
0400377
0400349
0+00350
000334
0.00293
0400262
000248
0.00238

0403833
0.00653
0400553

0.00513 ,

000507
0400474
000395
0,00340
0000317
0400301

0403820
0400813
0400693
0:00649
0000635
0400581
0400466
000389
0+00358
0:00363

0005204
0,00583
0400515
000489
0400473
0400447
000375
0400324
0400302
000295

4,632
0,296
0,168
00160
04163
0163
0163
00163
04163
0el161

4,576
0,444
04310
0302
0305
04305
04305
04305
04305
04301

44549
04631
00510
0sa17
0s487
0+488
00488
0,488
0+488
0,480

4,536
0.877
0,756
0.711
0723
Qo724
D724
0,723
0.726
0,711

4,312
1,095
0.953
0910
0+924
04923
0,923
0.923
0.922
0.916

44396
0.578
0,519
0,500
0497
0.501
0.500
0.500
0.498
00503

HEAT FLUX EXP H«T
PARAMETER AT wWALL
w/CMz

COEF
W/CM2=K

HTR PWR

0.02867
0,11839
0,04135
0401678
0+01378
0.01087
0.00841
0400850
0400805
0.00774

HTR PHR

0.02780
0.13220
0,06117
0402130
0.01594
0.01258
0,00964
0000934
0460931
0,00860

HTR PWR

0.02660
0,18363
0.09819
$e02324
0.01804
0401353
0.00947
0400844
0,00833
0400764

HTR PWR

0,02477
0,66434
0.18817
0002887
0.,02039
0,01415
000835
0,00711
0.00732
0,00730

HTR PWR

0.02274
0,61113
0,15169
0.03558
0.02563
0,01493
0.,008€3
0.00776
0600814
0.00925

HYR PWR

0,043642
GRBHRas
0.39448
0.03080
0,01506
0.01135
0400467
0.00442
0400447
0400522

EXP/FPSP  EXP/S~T
H=T COEF MH«T COEF

Ge000 ¥

L2 2.2 2] )
LROQDEH
obtande
11,178
8,609
6,267
b4.416
4,498
4,176
3,979

0,000 ¥

“oNpnOT
aeosave
[ 22 Ie 2L
14,272
9,545
6,830
4,615
4,405
4,391
3,924

0,000 ¥

LA L)
sonants
ancasbe
15,463
10,633
6,889
3,920
3,248
3,182
2.790

04000 W

BeBandy
22T L)
asHaNEH
18,556
10.941
6,127
24536
1,912
24019
2,037

0000 W

LTI TYI RS
[TY Py
LY YT
21.872
13,281
5,597
2,18}
1.804
1.971
2,490

0.000 ¥

L2 2T Ll g
RoSpady
ER LT T A )
31,941
11,443
7,339
1,643
1,485
1,522
2,001

4,115
11,641
4,119
1.742
ledb}
1elal
04868
0+847
0792
0756

4,010
13,134
44226
24256
1.709
14343
0983
04897
0.869
0.795

3.860
18,258
9837
24511
1.964
le646
0.940
0.778
0734
0.665

3,618
64,293
18,504

3.129

24218

1.501

0,808

0.618

0600

0.582

34342
59,344
18,127

3.828

2740

1.563

0795

D626

0.612

04667

74893
BRODINGH
48,008,
4,127
24085
1.524
0.594
0.503
0481
04541




BTA TowF wall MIXTURE

NGO Tbwk
"

RUN NGO %27

1lu,d
1145
1349
7940
668
BR.0
11548
1nT.0
1105
1030

—
ALE NPT WA -

x
<
z

NO &28

117.2
12.8
171
34.8
51.0
hT,7

11049

12347

1193

lab.4

D VE~N WP W~

—

X
(=
z

NO 529

1216
14,3
24,7
66l
6640
6145
13R.6
12R43
163.6
17449

O OWNPU P WN -

—

T
c
4

N 531

12R.4
14,3
/3.9
n2el
6740
EERS
13H.8
ladee
les.%
1396

—
O VT NPY P W

pod
<
z

NO 532

12443
13.0
22.2
53,8
AnLT
73.8

121.4

10,1

12843

leRa.2

O CW N E W N e

-

RuUN ‘NO 533

121.1
13,8
P09
nh .8
LURS
LR.7
RleT
NG ed
1r2de

17,9

DCENT Ve W~

—

$aT TeMp  PRESSURE
3 MM HG
ORIF DIA ga083% CM
1240 13.4
12, 1346
119 13,3
11.¢ 1341
1149 1247
11.8 11.4
1le& 10.0
119 98
11.5 Yuu
1len LY
QRIF DIA 040635 Ch
1210 15.0
12.1 15.¢
1241 14.9
1241 1447
124 1443
11.9 1343
118 1.8
11 1049
1le6 10+0
1146 10.2
ORIF DIA 0635 CM
1242 16,8
12,1 16,4
1241 15.7
1261 15.4
1241 l4.8
120 13.0
118 1149
1t.7 10.9
118 lusb
116 1002
ORI+ DIa n.0635 CH
12.2 17.7
12,2 16,8
1242 l1o,e
1241 1549
12¢1 1541
12e0 13.7
118 12.v
1147 10.Y
11eh 100
116 1042
ORIF DIl& 0.0635 CW
1242 1642
12.1 15,9
1241 15,0
121 15.3
1241 14.7
1240 13.%
11.8 11,9
1.7 1049
1146 1Ge0
1146 10.¢
ORIF 014 0.0635 CM
1241 le,y
12,0 l4.0
1244 1o,
1240 1a.3
120 la,y
119 13,1
117 Ilet
11en 108
1lat 10eb
114k 10.¢

SYATIC

MIXTURE
DENSITY
G/CM3

QuaLlTY
vap/MIX

FLOW RATE 9,73 G/S

04000117
04000098
02000095
0000092
0+0000K8
0+000077
04000059
0000047
0000062
04000040

04317
0372
0.378

Geb24
0,645

FLOW RATE 0,79 G/S

0000132
0.000108
0000105
0000101
0600095
0000081
0000058
040000645
02000040
04000037

04316
0,374
04382
V4390
0+4D5
0444
0.599
ve672
d732
0761

FLOW RATE p.79 G/%

04000141
0.000114
04000109
04000104
0000095
0+000079
04000054
0000040
0.000035
04000033

0.316
0376
0386
0396
Qe4l6
deleba
0.610
04753
0.H28
U865

FLOW RATE 0.79 6/8

04000148
04000119
0.000112
04000107
0+000097
0000080
0000054
02000040
0000035
02000033

04316
0.376
0,386
0396
Gebl8
Qetba
V610
0.753
Ve827
GsB6SG

FLOW RATE po79 G/S

04000139
0.000113
0+000109
04000104
04000097
0000082
0.000058
0s 000044
04000039
0000037

0316
04374
Ge383
0391
04406
0046
0965
J. 681
04742
0.773

FLOW RATE g,79 6/§

04000120
04000105
0000102
0.0060100
0+000095
04000084
0000063
0600051
00000095
0+000043

0.317
ve372
0,379
0386
04395
Geh2e
0a510
U594
0+638
Je660

MIXTUR
ENTHAL
J/G

LIO TEMP

~215.431
-188,16
~188,26
-182,59
-177.37
~164..37
»125.05

~87,.07

-66.91

~56,92

L1G TEMP

=215.11
-186,76
~182,69
=178.,87
~171439
~152.70
~26,86
41484
“12+96
1.38

LIO TEMP

«215.01
-185,99
=180.45
=175.690
=~166415
~142446
71,58
1497
34,44
52447

LiQ TEMP

~214.,85
-185,35%
«180,16
175432
~165.%8
~142.29
~71+64
=225
34.10
52406

LIQ TEMP

-214.98
-186,.,45
-182,15
~178.23
=170.71
«151445
94,02
=37,45
=T.73
6.95

L1Q TEMP

“215.15
187,75
~184.461
~181.79
«176.39
=162+58
~121.30

=80.51

59401

“48436

13 REYNOLDS STERMaAN

PY NUMHER

21+9 K LIQ PRESS 1.61 ATM CART

117445
117958
118215
118476
118997
120259
12223%
123538
124161
124475

2149 K LIG PRESS 1.61 ATM CARY

116144
116468
116629
116789
117105
118183
120378
121819
122496
122842

21+9 K LIQ PRESS 1.61 ATM CART

115344
115819
116055
116292
116744
117734
12v}1B8
121721
122453
122821

21+9 K LIQ PRESS 1,61 ATM CART

114665
115308
115628
115949
11654R
117511
120107
121729
122475
122832

2149 K L10 PRESS 1.61 ATM CARY

115%12
115953
116171
116391
116811
117816
129222
121734
122459
122824

21.9 K 110 PRESS 1.61 ATM CART

116643
116875
116989
117104
117338
118472
120502
121872
122528
122858

C32

PARAMETER

0405176
0400584
0400515
0400487
0.00473
000446
0400375
0.00325
000302
0.00295

0405167
0400797
0400722
0400679
0400655
0400602
0.00479
0400399
0400366
0400355

0405160
0,00994
0400908
0-00843
0+00B06
0400732
0400556
0+00453
0.00410
000397

0.05168
0.00996
0.00923

0400826

0400809
0400728
000556
0+0p452
0+00611
000393

0.05166
0.00827
0400774
0400664
0200674
0400616
C.00488
0400405
0+00372
000357

005170
0.,00620
0400563
0,00485
0.00498
000466
0400389
0400334
000312
000300

4,368
0.578
0e518
0,497
00496
0.500
04498
04499
0,497
0,501

44359

44353
0,996
04935
0,890
04892
04903
04900
0.902
0,897
0,907

44360
0,999
0,951
0.RT3

%359
0,825

4,364
0.615
0.567
0496
0,524
0525
04525
04525
04525
04523

HEAT FLUX EXP H=T
AT wALL
w/cMz

COEF
W/CM2=K

HTR PwR

0,04284
Sanniey
0,26650
0.02914
0,01508
0,01081
0.00479
0.00523
0400502
0.00547

HTR PWR

0.06148
1,10016
0.,14556
0.03094
0.01813
0,01273
0.00719
0.00633
0+G0658
0.00753

HTR PwR

0,03578
0,47021
0,07445
0.,02616
0en1654
0.01826
0.00709
0.00773
0.00679
000800

HTR PWR

0,03754
0,46193
0,08125
0.02184
0.01620
0,01251
0.00707
0.00678
0.00676
0.00701

HTR PHWR

0.,03889
0,97537
0,07813
0,01658
0401499
0.01181
0,00666
0.00616
0,00626
0.0062¢

HTR PWR

0,04003
0.35846
0.06367
0.01471
0.01349
0.01123
0.00750
0.00600
0.,00580
0400543

EXP/FPSP  EXP/S~T
He~T1 COEF MWH«T COEF

0.000 ¥

sRBpneBs
aRepuIe
wRapndY
29,737
11,494
6,803
1,723
2,016
1,881
2,178

04000 ¥

SuBguos
wOUaUtD
Ty
26,370
11,810
6,676
2,536
2,018
2.168
2,748

0.000 W

BRBGHEN
Hesanee
LT 22T 2]
18,336
8,841
104330
2,038
2,387
1,893
2,531

0,000 ¥

seSpeita
woagads
EZ YL}
14,341
8,727
5,671
2,080
1,929
1.519
2,055

0.000 ¥

L X XT3 2
L2 22T 123
L2 2212 2]
10,905
8,990
6,085
2,268
1,974
2.031
2,027

0.000 W

LA 22T 22 )
#edpute
#adpnen
11,141
9,459
T.078
3,650
2,496
2,350
2,106

T.801
RNBEES
32.723
3.926
2,093
1,460
0.610
0.589
04537
0.567

7.567
134,113
18,284
4,200
24485
1,677
0,834
0.662
0e622
0.683

T7.279
58,047
9,739
3.612
2,283
24290
Ne784
G719
04992
Gr666

6,900
57,021
10,571

3.0647

24261

14630

0782

0638

04590

0+590

T.130
118,999
10,162
2.347
24085
1.567
0,773
0.622
0+590
04570

7.327
44,416
8,309
2.082
1.886
1+508
0911
04659
04603
0,553

8- 7158



STA TUBE WALL MIXTURE

NGO TEMP
- ®

RUN NO 536

117.9
14,2
19,2
298
3.1
3842
490
Séel
5743
607

O VBNV E WN

=

.
<
z

NO 836

98,1
12.9
12.7
1542
21.8
264]
1044
301
30+0
30.7

—
QWX NCU P W N~

ko
[~
z

NO §37

130.8
14,6
1544
21.9
3006
3T.4
466
48T
478
50,5

—
© 0 WP UTE WA

x
<
z

NU 838

139.5
15,6
1643
29.3
7.8
45,7
608
68.9
6947
Tael

CODNCRD W -

-

RUN NU 539

1 1s0.0
2 15.5
3 16.5
L3 33.8
E) 42e7
3 529
7 Téel
8 V8.8
9 0.7
0 106.7

RUN NO 54D

16340
12.8
13.1
36.3
53,3
7046

114l

138,49

133.8

13%.7

D OE~N U SN

-

STATIC

MIXTURE

SAT TFMP PRESSURE DENSITY

K

11.8
11.9
11.9
119
119
11.8
1167
11e6
11eé
11s6

ORIF DIA

124
12,6
1246
1246
1240
120
124
1240
1204
12046

ORIF DIa

1254
12,4
1244
1244
1244
128
1204
124
124
124

ORIF DIA

1208
1246
12+4
12s4
12e4
1264
1246
1204
1244
1204

QRIF DlaA

1245
1245
12+5
125
125
1205
1244
12s0
1244
12.4

ORIF DIA

12,5
12.%
1245
12.5
12485
12,5
12.%
1244
1204
12.4

MM HG

12.9
12,9
12,8
12.8
127
12,1
112
1046
10.3
10.1

040635 CM

2045
20,5
209
20.%
2065
204
2048
2051
20el
200

00635 CM

2047
20.7
20.7
20.7
20,7
200
204
20.2
2041
20

00635 CM

21.1
231
2i.l
2141
2)e1
2140
2040
2043
20e1
2001

040635 CM

21.7
2147
21.7
217
21.7
21.5
209
205
20.2
201

00635 CM

22,7
22,7
22,7
2.7
22.7
22,3
2l
2047
2043
2042

G/CM3

0.000111
00000094
0000093
0+000092
0000090
0000083
0000069
64000060
0000055
00000053

QUALITY
VAR/MIX

ORIF DIA 040635 CM FLOW RAYE 0,79 G/S

0,318
04370
0376
04377
0386
04400
0448
04495
04520
04533

FLOW RATE 0,79 G/S

02000169
0:000146
0000145
0+000144
0000143
0000140
0000130
0+000122
04000118
0+000116

0.318
0.366
0.368
0369
0373
0.+38]
04405
00430
02663
0+849

FLOW RATE .79 G/S

00060171
0000146
04000145
0+000143
0000141
0000135
0000119
0000106
0000101
0+000098

0521
0.83¢

FLOW RATE 0,79 G/S

04000174
0.000148
0s000146
00000145
0:000141
0000133
02000113
04000098
0000091
0+000088

o314
0,369
04374
0378
0.387
0,409
00475
0541
04576
0593

FLOW RATE (.79 G/S

00000178
0000152
0.00014%
0:000147
04000143
02000133
0-00010%
04000092
©+000085
0+000082

0e314
0,370
04376
0.381
Q.392
0e%18
0499
0579
0621
00662

FLOW RATE 0,79 G/8

0000186
00000158
0000154
04000151
0000145
0.000131
04000101
0000082
0000074
04000070

04314
Ve371
0.379
0,387
o401
0,938
0569
0660
0.719
0.748

MIXTURE
ENTHALPY
J/6

REYNOLDS STERMAN
NUMBER

PARAMETER AT WALL

W/CM2

LIG TEMP 21.9 K CIQ PRESS 1.61 ATM CART

~215,44
~189,36
=187,55
=185.98
~182.92
«175.25
~152+24
~129.39
~117.28
~111.25

118683
118807
118868
118929
119086
119855
121239
122246
122713
122948

0.05171
0400385
0.00307
0+00284
0000287
0200276
0600247
0.0p224
0400214
0+00209

4,365
0,379
0,305
0.284
0293
0,293
04293
0293
04293
0e294

LIQ TEMP 2149 K LI0 PRESS 1.61 ATM CARY

214,75
~189.13
~188,13
=187.31
~185,69
=181.68%
“16945]
=157438
~150.491
=147.67

11282%
112825
112825
112825
112826
112854
112965
113047
1130990
113112

0405220
0.00219
0.00155
0:00153
0400150
0000147
0000138
0400131
0400127
0400125

4,398
0,218
0,152
0151
0149
0150
0.150
04150
04150
0¢1590

LIG TEMP 2149 K LIQ PRESS 1,61 ATM CART

«214,62
~188,14
-186,25
~184462
~181439
=173+34
~149,15
~124.99
11210
=105.68

112691
112691
112691
112691
112694
112733
112893
113010
113072
113103

0405190
0400400
0+00308
0400298
0.00292
0.00281
0400251
0400226
0+0p215
0000209

4,375
0,394
0.306
06299
0,298
0.299
0.299
0+299
04300
0.298

LIQ TEMP 21.9 K LIQ PRESS 1.61 ATM CART

“214456
-187,48
~184,96
~182.74
«}TBe41
167,49
=134473
=1902.02
84 .59
“75+%90

112399
112399
112399
112399
112404
112468
112734
112928
113032
113084

0.05184
0400514
0400423
0400394
0400390
0+00370
0400319
0+00280
0.00264
0000254

44370
0.508
0,424
0399
0404
04405
0+405
0.405
04406
00403

LIQ TEMP 2149 K LIO PRESS 1,61 ATM CART

wglve4b
=186,.82
~183,81
=181.30
=175.85
~162.58
=122.79

~83410

~61:95

~51.43

112017
112017
112017
112017
112024
112121
112526
112821
112979
113089

0405199
04060601
0000515
0400471
000468
0000439
000369
0.00318
0:00297
0400284

40384

LIQ TEMP 2149 K LIO PRESS 1.61 ATM CART

214,43
~185,79
=181,73
-177.97
=170466
«152,30
97,22
“52,3%
~13.15
1436

C33

111324
111335
111340
111345
111369
111580
112208
112669
112904
113022

0.051%4
0.00789
0.00705
0+00649
0.00630
0400580
000463
0400386
0400355
0400338

44377
0,786
0,718
0,674
0,679
0.682

HEAT FLUK EXP M=T

COEF
H/CM2=K

HTR PwR

0,04116
0,16693
8.04192
0.01591
0.01378
0.01112
0.00785
0.00686
0.00642
0.00598

HTR PWR

0,05132
0,42574
0,65408
0405459
0.01599
0401099
0400834
0,00848
0.00855
0.00821

HYR PWR

0,03696
0,17714
0.10315
0.03149
0,01640
0.01199
0.00875
0,00825
0400846
0,00781

HTR PWR

0403440
0,16122
0.11000
0,02375
0.01593
0.,01221
0.00839
0.,00717
0.00709
0.0065%

MTR PHR

0.03437
0,19847
0,12978
0,02256
0,0162¢
0,01219
0.00774
0.00591
0.00565
0.00521

HTR PxR

0403355
3,86859
1,37499
0.02839
0.01665
0,01176
0.00671
0.0055%0
0,00562
0,00548

EXP/FPSP  EXP/S5=T
HeT COEF HeT COEF

0e000 W

£ 2 2 2% 273
“Hhoonbe
HRBHREE
16,880
12,028
8,837
5,230
4,228
3,808
3,392

0,000 W

atbaats
BRBaRtY
RL T2 23
63,905
15.200
9.299
6,403
6,545
6.625
6,265

04000 ¥

sdRaude
PatGOes
“Bbonte
31,346
13,19
8,459
5,289
4,B37
5,024
4,659

0.000 W

12 Y1t
Ea LT A2
anGpaRy
21,490
12,201
8,200
4,555
3,832
3,461
3,051

0,000 ¥

bebaoba
L2 Y120
L2 212212
20,672
12,701
8,168
3,921
2,484
2,300
2,013

04000 ®

GRDpDER
L2 XY 1%
wEBgeRY
24,689
11,019
6,278
2.420
1,689
1,757
1,692

7,526
20,688
54474
24182
1.891
14506
0.998
QeR16
04737
04678

9.188
52.481
55,610

6,856

24105

14454

1.071

1037

1e02]

0972

64366
20,351
13,833

3202

24179

1629

1021

0.801

0.754

0.685

64360
24,951
16.268

3.077

2,227

1,618

0.933

00648

0,588

0832

6.215
468,958
164,492

3,856

2.282

1,8%2

0,780

04562

0,536

04507



ST
NO

x
<
z

-

x
c
z

-

Ru

"

T
c
z

T
<
z

-

A

O ODNOU P W

D ECB®NCD P WN

N

DO N U E WA - O O® N0 PN

DECINT NP W

TusE WALL MTXTURE
SAT TFEMP
LY

Tewe
LY

Nu &su)

168,90
1443
18.1
iHe8
426
Hbo b

1437

156.8

1a7,5

13%.0

NU 5643

148.8
15.5
17,9
5P3
hA.0
HOe b

14448
15040
16043
1aB.9

NG Sé4

laa,.8
1342
13.6
6549
52s8
$8.7
YR 3
11640
122a1
12624

NO 545

lal.8
16,8
16,3
37.5
w748
53.9
65,2
75,8
S0
LYY}

NO 660

112.9
16.8
18,5
19.4
2643
29.5
3545
L TY)
842
31.8

NO 661

In7.5
18,6
16,5
1646
2.8
8.4
N5
.0
0wl
PRL9

STATIC

MM G

ORIF DIA 00635 C#

oRrlF

ORT#

1208
1246
1246
12.6
1246
1246
1245
124
124
1204

Dla

12.6
12.6
1246
1248
1246
1244
1245
1244
120
1244

DIa

1245
12.5
1245
1245
1245
1245
1245
12as
1244
12+4

ORIF DIa

ORIF

OR1F

12.5
12.%
1249
12.5
1245
1245
12.4
12.4
1246
1244

ola

12.2
12,7
1242
1242
1242
1242
12s1
121
120
121

Dia

Jea2
12,2
12,2
12.2
1242
1242
1241
12+
124
1240

23,9
23.9
23.n
23,9
2347
2341
2140
2n.y
2044
20

0+063% €M

24,3
24,2
24,¢
26,1
24,y
23,3
21,9
20,9
20.%
20.¢

040635 CH

22,2
22.¢
2242
2.2
2242
2249
21s¢
2040
2044
2041

0+0635 CH

214
2ies
214
-
21,4
2144
2047
2044
20,2
2041

N+0635 CM

17.6
17,5
17.5%
1745
1740
16,7
15,0
1447
T
14,2

9en635 Ch

17,5
17,5
17,4
17,4
17,3
164t
1%.0
la,1
l4as
lase

PRESSURE

MIXTURE
DENSITY
G/CM3

QuaLlty
VAP/MIX

FLOX RATE 0,79 G/S

00000395
0000164
04000159
0+00015%
0000147
04000129
0+000093
0000072
0000064
00000061

v.313
0.373
0.383
1393
0e613

0462

U608
0.754
0.832
0870

FLOW RATE Q.79 G/S5

0000198
04000166
0000161
04000157
0000149
0000129
04000093
0000072
0+000064
04000060

04313
0,373
043864
2439
Q.613
Ve4b3
04610
ve757
0836
VeBTH

FLOW RATE .79 G/S

04000182
0.00015%
04000152
04000149
04000145
0000133
04000106
0+000088
04000081
0000077

04314
0370
04377
0,383
04395
0+425
04517
0607
V.656
ue 680

FLOW RATE 0.79 G/S

0000176
04000150
0000148
04000146
0+000143
0600134
0.000112
0000097
00000090
0000087

V.315
0,369
9,374
0,379
Q388
Qe%11
Ve479
JeS4R
0,584
04603

FLOW RATE 1.14 G6/§

04000134
0.000122
04000121
G+000129
0+000119
0000112
0000099
00000089
04000080
0000082

04366
v.38p
0,382
0383
0+387
U398
Ueb2}
0edbh
o459
Vebhb

FLOw RATE 1.18 G/S

0.000133
0.000121
04000120
0+000119
0.000118
04000112
4«000100
04000091
0+000087
04000085

0349
0,382
0,384
Je385
0.388
0+394
vatla
Qo430
Jebbu
Uesb9

MIXTURE

REYNOLDS

ENTHALPY NUMHER

J/6 -

STERMAN

PARAMETER

L1Q TEMP 21.9 K LI1G PRESS 1.61 ATM CAnY

~214,40
~186,57
-179,29
~174,35
-164 4,68
=140437
-67,69

6466

43409

62429

110564
110559
110616
110633
110690
111086
111928
112550
112846
112995

0.05190
0.01010
000912
0.00840
0+00814
0400727
0+00862
000446
0+00406
000388

44370

LIQ TEMP 2149 K L1Q PRESS 1.61 ATM CART

=214,32
-186,37

110346
110388
110409
110429
110695
119944
111847
112516
112829
112987

005200
0.01019
0400946
0400829
0+00814
0400732
0400556
000448
000405
0.00389

4,380

LIQ TEMP 21.9 K LIG PRESS 1,61 ATM CARY

“2l4245
~186,48
“183+01
~179.92
«174405
~158.96
113,74

“6Re65

~4hab6

~32:70

11169
111690
111690
111690
111699
111824
112347
112730
112935
113038

0405191
0.00671
0400610
0,00513
0400527
0:0045]1
000404
0400346
0400319
0600306

44375
0,666
0,617
0.528
04558
04560
0+559
0+560
0,560
0,558

LIG TEMP R1+9 K LIG PRESS 1,61 ATM CAAT

“214446
-187,22
=184 .57
~182,2¢
=177,77
~166446
-132,37
~98,35
-8g.23
=T1.17

112228
112228
112228
112228
112234
112313
112642
112881
113009
113073

0.05196
0.00532
0.00454
04006401
0400403
0.00383
0.00328
0,00287
0.00270
0400262

4,383
0.527
04456
0,407
0,619
0,422
0,422
0,422
0,422
0422

LIA TEMP 24.0 K LI1Q PRESS 3,33 ATM CART

=199,68
-183,11
-182,12
-181.27
“179.60 |
=175.54
~163427
*151+0A
146,68
~141460

LIQ TEMP 24,1 K

~198,39
-181,97
~181,18
“180.53
~17%.24
~176,513
~166.68
~157.27
=152.32
-149,92

C34

171074
1711647
171186
171220
171326
171983
173183
1764065
174469
174671

171156
171222
171255
171288
171387
172030
173209
174078
1764475
174674

0.03048
0.00209
0.00160
0200156
000154
0400151
000142
000134
Ge0n0127
0.00121

0.03035
0.00169
0.00123
Ge00121
0.00119
000117
0.00112
0s00107
0+00103
Gs00099

4,203
6.315
0,243
0238
0.237
0.238
0.238
0.238
4.231
0+224

LIQ PRESS 3,33 ATM CART

44218
0,257
0.187
0.185
06,183
0.184
0,184
0.184
0181
0.177

HEAT FLUX EXP H=T
AY wWALL
wW/CcM2

COEF
W/CM2eK

HTR PWR

0,03228
0.61519
0,37334
0,03392
0,02259
0.01219
0.00686
0.00623
0400666
0.00736

HTR PWR

0.03194
0,36315
0.18433
0,0221%
0,01631
0.01340
0,00687
0.00660
0.00612
0,00666

HTR PWR

0.03309
0,97243
0,55525
0.01580
0,01393
Q0.01214
0.00652
0.00551
0.00510
0400489

HTR ‘PwR

0,03389
0,2259%4
0,11927
0.,01629
0.01185
0.01018
0,00799
0,00665
0,00621
0400569

HTR PuR

0.06175
0,06858
0,07548
0,03339
0.01686
0.01375
0,01018
0.01018
0.00999
0.01027

HTR PuR

0,04428
0,07675
0,88239%
0.06197
0,01770
0401398
9.01003
0.01026
0.01001
0,01048

EXP/FPSP  EXP/SeT
H=T CUEF H=~Y COEF

0.000 ¥

sespste
PRIy TS
soBEEOE
26,927
14,641
5,299
1,921
1,580
1,822
2.182

0.000 W

EE XY 1Y)
S22 rY 2L 3
L2 IR 12 ]
14,855
8,940
6,449
2,001
1,849
1.578
1,883

G.000 ¥

P2 Y LY
HuBpna
LA 23 AT ]
12,436
9,930
7,969
2.842
2.118
1.844
1,715

G000 W

HBHsaOS
anBaesa
R 22X 2]
13,913
8,526
€,703
4,545
3,366
2,999
2,593

0000 W

GHGput e
L2 2 2223 )
sRGauUs
30,454
12,676
9,611
6,319
6,329
6,265
6,594

04000 ¥

LR LT 22 )
EX LT
sGogove
40,057
14,077
10,322
6,584
6,812
6,640
7,128

5,990
75,564
45,282

4,578

3.020

1.580

0.759

0578

0569

0+603

S.929
45,152
224961

3.070

24262

1.722

De749

0.608

0+526

0e547

6,133
118,916
67.252
2.218
14933
1.605
Ne784
04591
0.518
D+485

4275
28,245
14,971

2,262

1.655

1.373

0,970

0,744

0,665

0.599

5,115
6.251
6,759
3.088
1.608
1.310
D946
0.903
08686
0,877

5,368
6,877
T.272
3,777
14655
14309
0e926
04913
0875
0,903

8- 715




STA TUBE WALL MIXTURE

NO TEMP
- K

STATIC

MIXTURE

SAT TEMP PRESSURE DENSITY
K

MM HG

RUN NO 662 ORIF DIA 0.0635 CM

1p2.8
15,0
1443
1642
2140
R23.1
28.2
27«6
278
2645

e
S OWNPRS W~

P
<
z

NO 663

102,7
14,5
1440
181
19.2
2043
28,6
2640
2844
23.2

O OD NG TS W~

-

x
<
z

NO 664

i02.2
16.2
13.8
1500
19.7
208
248
2442
2426
23.2

-
CODNPUNP W~

r.
(=
4

NO 685

105,1
1640
13,6
1540
1848
19.7
235
224
234
21,8

QOXT~NOWE W -

—_

X
[~
z

NO 666

115.8
1645
13.7
1445
17+6
1741
2140
20.45
21.2
19,8

—
O OE~ RS bW

x
c
z

N0 668

162.9
1445
12.9
14.0
1642
1546
19.2
18.2
18.8
1745

S OWNGW PN

—

1242
12.2
12.2
12.2
12.2
12+2
1243
120)
12+0
1240

ORIF 014

12.4
1240
1244
1248
12.4
123
122
1281
1200
1240

ORIF DIa

12.3
12.3
12.3
1243
123
1202
1261
1241
1240
12.0

ORIF DIa

12.3
12.2
12.2
12.2
12.2
1241
12.0
120
119
11.9

ORIF DIa

12+2
12.2
122
12.2
1242
1241
1284
12.0
11.9
1149

ORIf DIA

1246
12.6
12.6
1245
12.%
1246
12.3
12.2
12,1
1241

17.8
17,7
17.7
17.7
178
1649
1546
14.8
rers
142

0.0635 CM

2l.u
2049
2043
2040
1946
1843
1644
1542
1446
1443

0+0635 CM

1944
. 191
1940
1809
1847
177
lée1l
1560
1445
14,2

000635 CM

1844
17.48
17.6
17.%
17T.2
1642
lé,0
1345
1360
12.7

00635 Ch

1745
17.¢
1741
170
16.8
15y
16a0
1344
13.v
12.7

0e0635 CM

2309
23,2
22.9
22.86
2240
2045
18,3
16,8
1641
15.8

G/CM3

QUALITY
Vap/MIx

FLOW RATE 1,18 G/§

0.000134
0.000122
06000121
02000121
00000119
0000113
04000101
04000092
04000088
0+000086

0,351
0,384
0,385
0.386
04389
0394
041}
De428
o437
Qeddl

FLOW RATE 1.18 6/8

04000158
040006141
0000139
0000137
00000134
0+000125
04000109
0+000099
0000094
0+000091

0:368
0,378

FLOW RATE 1.18 G/S

0.000148
04000134
0.000133
04000132
04000130
04000122
000060109
02000099
04000094
€+000092

04341
0374
04375
0376
0377
0382
24396
00406
Getl2
04418

FLOW RATE 1.18 G6/S

0000143
0.000129
0+000127
0000126
04000124
00000116
0000103
0+000093
0000089
0000087

0,332
G.365
0,366

FLOW RATE 1.18 G/S

04000140
04000126
04000125
0e000124
0000122
0+0060215
05000193
04000095
04000091
0000089

04330
0.362
0,363
04363
0386
0367

FLOW RATE 1.14 G/S

06000173
04000154
04000152
04000150
04000146
0:000136
04000121
0-000110
0000106
0006103

0,354
04386
04387
G.388
0.389
0.391
0,398
Qe604
04407
0408

MIXTURE REYNOLDS STERMAN
ENTHALPY NUMBER

J/6 -

CLIQ TEMP 24.2 K  LIQ PRESS 3,33 ATM CART

=197.37
~181,08
-180.39
“179.83
~178.73
~176.09
~168403
~160000
~155.78
~183674

170827
170922
170970
171017
171146
171843
1731086
1764026
1744590
174662

-

0.03014
0.00149
0.00105
0:00104
0+00102
0000101
000097
000093
000089
0:00086

4,211
0.227
0.161
04159
0158
0,158
0.158
0.158
G155
04151

HEAT FLUX EXP H=T
PARAMETER AT waLL
W/cM2

COEF
W/CM2e=K

HTR PWR

0,064652
0,08192
0,07911
0404021
0.01718
0401447
0.00985
0.01021
0.00980
0.01037

Lie IEMF 2600 K LIQ PRESS 3,33 ATM CART HTR PwR

=199,23
=183,07

164428

LIQ TEMP 23,8 K LIQ PRESS 3,33 ATM CARY

=201.69
-185,53
~185,02
~3184.63
=183.87
-182406
“176.45
=170.+85
=167.92
166450

LIQ TEMP 23.4 K LIG PRESS 3.33 ATM CART

206,53
~190+52
~190.08

=176234
«175.21

LIQ TEMP 2343 K LIO PRESS 3.33 ATM CAKT

-207.9%
«152404
191,68
191441
=190493
~189.83
~186,35%
~182,84
«181,.01
~180415

LIQ TEMP 2443 K LIQ PRESS 3,33 ATM CARY

=19441p
-178,08
=177.76
«177.59
«177.27
=176,50
“177,87
17160
=170.07
“169.44

C35

167685
168149
168379
168609
169077
170318
172299
173621
174249
174565

169282
169513
169627
16974}
169997
170962
172619
173780
174328
174603

170564
170873
171025
171178
171503
172529
174234
175697
176807
177367

171221
171448
171560
171672
171922
172835
174393
175857
176886
177405

164832
165455
165764
166073
166688
168147
170404
171879
172582
172936

0+030%1
0.00120
0.00075
0400075
000074
0400073
0.00071
0400069
0400067
0400065

0403092
0.00122
0400076
0400076
0400074
0400074
0400072
0000070
0400058
0+00066

0403173
0400114
0000066
000065
0+00064
000064
0.00062
0»00061
0000059
0400057

00023187
0400107
0.00053
0400052
000051
0400051
000050
000049
0400047
0400045

002979
0500080
0,00037
0400035
0400035
0.00035
0600035
000034
0.00033
0.000632

44209
0.182

cel08

4,210
0.181
0e¢ll4
O«lle
0s112
02113
0.113
06113
0el10
0.108

4,201
04165
0,096
0095
00094
04094
0,094
0094
04092
0,090

4,185
0.154
0.076
06079
04074
00075
0,074
0.07¢
0072
04069

4e222
0.123
0.057
0.0585
0054
04055
04055
04055
0,053
8,052

0,04665
0.,08873
0,p7289
0,046126
0,01632
0.01403
0,00905
0400946
0,00891
0400966

HTR PWR

0.04684
0,09637
0,07729
0404264
0,01524
0.01323
0.00888
0400933
0+00R77
0.,00969

HTR PWR

0,04524
0.,0947)
0,07629
0,03407
0,01424
0.01243
0,00826
0,00901
0.00805
0,00910

HTR PwR

0,06040
0.06775
0,05153
0.,03263
0,01357
0.01498
000833
0,00875
0,00777
0.00870

HTR PWR

0.04678
0,06501
0.16363
0.03689
0.01682
0.01706
0.00789
0.00912
0.00807
0.00958

EXP/FPSP  EXP/S=T

H=T CUEF

0.000 ¥

“sbpuon
Badpata
Hengata
38,071
13.812
11,087
6,640
6,985
6,675
7.288

0,000 w

GeSpnbe
RN EBED
GHGeRte
39,672
13,727
11,6443
6,957
6,988
6,505
7.307

0000 ¥

LR YT
REBaOB
sudpede
40,798
12,576
10.580
6,356
6,805
6.324
7,272

04000 W

GRG e
auspsty
#hépate
32,490
11,973
10,173
6,079
6,845
5,966
7,063

04000 W

LT L 2
L2222 21
Haitgaby
31,252
11,670
13,132
6,490
6,936
6,039
T.048

0,000 ¥

vuusuee
sasanRe
GuRpsdn
33,158
12,370
14,553

H=Y COEF

54590
7.269
6,942
3.593
14593
14340
0906
04907
0+85%
0896

5,652
7,884
6e430
3.682
14509
‘14298
0.834
0854
0.797
04855

5,738
8,634
64877
3.822
1e428
1e240
0,831
0485}
0793
0.B64

5.162
6,266
4,713
3,010
1.289
1e409
04796
04821
0.T27
04805

5,537
%.659
13.961
14189
14310
1,496
D.707
0.802
0.709
0832



STA TUBE WALL MIXTURE STATIC MIXTURE QUALITY  MIXTURE REYNOLOS STERMAN HEAT FLUX EXP H=T EXP/FPSP  EXP/S-T

NO  TEMP SAT TEMP PRESSURE DENSITY  VAP/MIX  ENTHALPY NUMHER PARAMETER AT wALL  COEF HeT COEF H=~T COEF

- K K MM HG G/CM3 - J/6 - - w/cM2 W/CMRmK - -

RUN NO 669 ORIF Dl4 0.0635 CM FLOW RATE 1.18 6/5 LIQ TEMP 2446 K LIQ PRESS 3.33 ATM CART HYR PwR  0.000 # -
1 12249 12.7 26,7 04000175 04359  ~191.47 164109  0.02911 4,185 0,03797  soecoces 44517
2 18,7 1246 23,6 04000155 0,391  ~175,55 165134 0.00086 0.135 0,06294  oovesse 5,449
3 14,8 12.6 23.1 00000151  0.392 ~175.27 1656464  0.00031 0,048 0,02196  wosgasoe 1,896
4 148 12.5 22.9 04000148  0.393  ~175.16 166157  0.00031 0..049 0.02152 18,295 1.8%4
5 16.1 12.8 2145 04000142 0,394  ~174.94 167131 0400031 04048 0.01219 10,738 1156
6 14,1 1244 19,4 04000130 0,396  ~174,35 168882  0,00031 0,048 0,02R58 25,109 2,639
T 16,8 12.2 17.3 04000114 ,402 ~172.28 171371 0.00030 04048 0,01060 8,515 0,924
8  16.7 121 15,8 04000104 0,407 =~170.15 172911 0.00030 0,048 0,01066 8,620 0.920
5 17.6 1241 i5.2 0s000099  §.410  ~169405 173635  0.00029 04047 0.00846 6,633 0+734
10 16.5 1241 14,0 04000097 04411  =168,54 173993 0400028 0,046 0,01031 8,605 0,RA3

RUN NO 672 ORIF DIA 040635 CM  FLOW RATE 1,18 G/S LIQ TEMP 2541 K LIQ PRESS 3,33 ATM CAKT HTR PWR 0,000 W
1 132.9 13.8 431 04000281 0,367  ~183,24 152642 0402808 44181 0.03500 vewosss 44048
2 144 13.3 38,¢ 04000232 0,400 ~167,32 165022  0.00067 04109 0.16302  evwovss 12,675
3 lé.d 13.2 35,7 04000218  0.802 ~167.18 156222  0,00009 0,014 0.01594 evsseve 1.322
4 1448 1341 33.3 04000208 04402 ~167.22 157440 0400008 ge010 0,00817 6,448 04643
S 16,4 1249 29,1 04000180 0,408 167,35 160051 0.00008 0,013 0,003990 2,939 0,332
6 13,5 12.7 28,6 04000155 0,407  =~167,45 164127  0.00008 0.016 0,01635 13,735 1,344
T 1447 1246 19,9 04000127 0,410  =167,35 168759  0.00008 0,014 0,00598 4,867 0,500
8 13,1 12,2 16,8 0.000108  y,412 -167,33 171872 0,00008 0,014 0,01585 13,749 1,300
9 14,7 1241 15,6 04000101 0,413  <167,37 173199 0.00008 0,016 0,00526 4,317 0,660
10 13,6 121 15,0 04000097 0,413  ~167,39 173782 0.00009 0,014 0,01029 8,860 . D.849

RUN NO 673 ORIF DIA 0.0635 CM FLOW RATE 1,18 6/5 LIQ TEMP 2541 K LIQ PRESS 3.33 ATM CART HTR PwR 0,000 W

1 133,1 13.5 43,41 6000281 0,367 ~183.20 152642  0.02816 44193 0,03504  wespauw 4,052
2 139 137 38.2 0400023) 0e40] «167,25 15%922 0400065 04105 0416227 #adpoon 13,427
3 162 13«2 35.7 0000218 0s402 167,32 156222 0.00006 04010 0.00958 bbb d 0. 785
% 150 131 33.3 0000204 0+402 =167.18 157440 0460006 04009 0.00503 3,916 0.421
5 1645 12+9 29.1 0000179 0+404 ~167433 160051 000006 0.009 0.00253 1,887 6.216
[ 13.8 1247 24,6 7 04000155 0.407 ~167.51 164127 0.00006 0.009 0400804 6,636 0666
7 1441 1244 19,9 0«000127 D609 =167.64 168759 0400006 0009 0.00559 4,623 Qebbh
8 12,5 1242 16.4 0000109 Qebll =167.85 171872 000006 04009 0.03278 28,991 2675
9 1440 1241 15.6 0000101 Oedll ~168,01 173199 0.00006 0.009 0,00474 3,966 0,395
10 12+8 1261 15.0 0000058 0.412 ~168.,09 173782 0+00005 04009 0,01107 5.675 04309
~
-
-
C 36



SYA TUAF Wai

NO TRMR
- x

RUN NO Saa

100.7
1?.9
12,7
17.%
21.3
23,8
9.0
29,7
il.n
29,4

DO TN DWW

-

RUN NN Ga7

160,
12,9
12.4
17.7
21,7
23,8
29,1
29,9
30,9
29,5

D0 ? NP WA e

-

RUN NO SaR

98,7
12,7
13,4
17,8
21.%
4.0
9.5
30,7
31,8
30.5%

DDDNPW S W

RUM NO 549

100,0
12.1
1.7
16,9
?0.4
21.8
28,7
30,9
32,3
3,2

SO D NP U AW

—

RUN M0 RGY

1n0.1
12.0
15.6
28,8
40 8
52,2
74,0
A9 .2
Q1.1
AR 1

DOPNP AL WN

QUN NO 884

94,0
11,6
12,5
26.¢
P
49,3
16,2
T
QR 7
9k, 4

SO DND AWy —

K

NRIF DIA

s 0 e e s nEa e

CPOC P NNNEE &

NRIF DIA

11.8
Tie8

-
-

[
R
rOoCPNTEX

-t b ot bk

ORIF N1A

11,7
117

oalF 0lA

120
1240
1240
J20
1200
11.9
11.7
11s0
1146
1146

ontF nla

1240

MY TURF
SaT TEMP  PAFSSIRE

STATIC

uM HE

fens3s cu

1148
11,7
N.7
1147
1.7
1.4
1h.e
18a4
1042
1041

f.0635 CM

11.8

1s

Ay 05835 CM

.

IR
~NEONDOOLOO

PO S
DIDID D st ittt

fo0635 CM

e Pt e B gt ot
O 0 O 3121 3De3eDi D
PR

FPU4DVRNDDOO O

f,0635 CM

14,5
18,3
14.2
144h
13,R
13,4
11,7
18,4
17,4
162

F.0635 €M

12.1

MIXTURF
DENSIYY
G/eMd

QHA|[TY
Vap/mlyx

FLOW RATF 0,79 a/§

0,00012)
0.000887
0,000086
04000086
0,000085
040000R2
G.000674
0.000968
€.000065
0.000063

0.321
§e373
374
176
$379
+386
Qe008

0+429

Nes4l
L¥Y YY)

DI

FLOY RATE 4,79 G/S

0.000103
0,000/R7
0.0000R6
04000086
"0.000085
0,000082
0,000074
04000467
0,000064
0.0000663

f.322

0,374
n.376
64377
0,380
0,387
Det09

He431

0.442

N.448

FLOW RATE A,79 6/§

04000101
0.,0000R7
0.000086
0.000085
04000085
0.0000R1
0.000073
0.600067
0,000064
0.000063

0,376
P78
04380
0,381
04386
£439]
fe413
0,435
0.806
0,482

FLOW RATE 3,79 A/S

0,000092
0.000879
0,000079
0.000078
0.000078
0.000475
0.000068
04000063
6,000060
0,000059

0,331
04383
0.385
00386
04389
00396
Ne41R
0,440
04451
0,457

FLOw RATE »,79 G/S

0,000120
0.000101
0.000099
€0000897
0,500093
0,0000R2
0.000063
04000051
04000045
0.000044

0,324
fa378
03R4
00390
0,400
04427
0507
0+5R6
LT
[Ty

FLOWw RATE 5,68 G/S

0,000311
0.000092
0.000490
0.0000RR
0,000086
0,000076
0,000056
G,000045
0,000041
U,000039

0e62
N.609
0e616h
0.423
Na436
fr669
ruBhk
h,683
fe714
4,719

MTXTHRF
FrTHALPY
NrdC)

LYQ TFMP 21,9 K LIND PRESS 1,65 ATM canT

274,47
«1RA,Q9
-184,06
~1P7,.38
-1A5,98
-122,54
172,18
“161 .84
“156,35
«183,62

REYNOLODS
NUMRER

128437
127469
120484
126500
120553
120966
121852
122821
177R46
122009

STFRMAN

PARAMFTFR

0,n5223
0,00252
0.00139
0,00132
0.00132
0,00130
0400123
040017
0.00114
0.00112

4ot
0.200
0.138
0.]32
0.132
0133

LIQ TEMR 21,9 K LIn PRESS 1,65 ATM CART

273,80
~188,26
=197,36
=1RE4 68
=1R5,25
~181 .80
~177,43
~161.07
«185,57
«l62,84

LYO TFMP 21,69 X

«272,04
«1R6 34
=1R5,47
«1R4,78
«]R7,35
=»178.89
«1K9.48
=189,10
-153,58
«1R0,84

LIQ TEMP 21.9 K

-2439,87
~1R%4,33
«lf3 44
«1R2,72
-1R1,32
~1%7,86
wl67.49
»157,13
=181 .64
«-146R,91

127316
125952
120369
124387
120445
120867
121807
122602
122436
127004

124765
120206
170225
120245
120310
120769
121751
122478
122825
122999

121691
121710
121719
121729
121765
122056
122829
121397
173882
173R24

0,05214
0,00201
0.00138
0000132
0,00132
0.00130
0.00123
0.00117
0.001)4
0400112

0.05188
0,00199
0,00136
0,00131
0400131
0,00129
0.00122
0.00116
0,00113
0.,00111

0,05100
000197
0,00136
0,00129
0.00129
0.00128
¢.00121
0.,80115
0.00112
0,00110

44453
04200
0,138

LIn PRESS 1,65 ATM CanY

4,479
64199
04137
0.]33
0.133
04134
053134
0.134
0.136
0.333

LI0 PRESS 1.65 ATM CaPT

4 u6R

0.200
0.138

L3Q TFMR 21,8 K L16 PRAESS 1,65 ATH  ConT

271,87
«1R6,72
-191,88
~179,23
176,064
=161.15
172,48

-A4,26

~h4413

-64,21

L1Q TFMP 21,9 K

-28?,74
-149,60
~146,25
=14#3,0}
186,67
-160.88
-09,56
=646,k
-21,93
«2.73

C 37

114911
117082
117182
117272
117463
118426
120566
171902
172541
127063

97323
97437
897494
47562
Q7819
98695
106717
103275
101782
167038

0,05076
0400556
0,00496
0.00474
0,0045R
0,00433
0.00345
0.00317
0.00296
0.00283

0,05835
0.,00615
0,00586
0.00530
0,00511
0.00479
0.00398
n,00340
0,00316
6,003n1

4475
00560
0.508
04492
0.488
Gea92
04492
0,492
0469}
04485

L.In PRESS 1,45 ATM  CART

4a615
0.4R56
0.511
04695
Q.692
0,495
0,495
0,495
0,495
0,687

HEAT FLUX EXD HeT
AT wALL
W/Cm2

cnEF
WIOMZmn

HTa pup

0.04997
0,17248
0.15186
0.02290
0,01383
0.01100
0.00767
0en0734
0.00684
0.00742

HYR PyR

0,05043
0.17438
0.13320
0.02223
0.01337
0,01107
0,00765
0.00729
0,00688
0,00736

HTA PuR

0,051%4
0.21309
0.0753)1
0,021R9
0.01312
0.01094
0.0074¢7
0,00701
0.006¢)
0.00702

HIR PWa

0,n5056
0.,43%27
2,52869
0.0252%
0,015158
p.01317
0,00783%
0,0069]
0,00643
0.00672

HTR Pye

0,04967
cuabtan
0.1407%
0402930
0.01487
001222
0,a079¢
0a00634
0.00618
0,00634

HTR Pyo

0,n5387
Heusodo
1,05623
0.03544
0.01708
0,n1325
4,0n74A
0.0057A
0.0NSA?
0,90%7e

EXP/FPSp
H=T COFF

06000 W

antpsts
B LT 22 )
sRGgute
23,414
12,546
9.310
5,698
5,375
4 AR0
5,473

DabTR W

Shtanen
sRBguBG
L2222 2
21,944
11,661
9,107
5,510
5,166
4,771
5,263

1e768 W

CET YT
suRsste
rYTY T
21,665
11,451
9,nl8
5,366
4,92R
4,563
4,953

3760 W

wnoguus
Yy
soBpoHY
25,970
13,493
11,618

?.033 w

LT L)
aedgusy
aotgose
25,008
9,440
6,945
3,427
2,369
2,77
2.398

4,064 W

GOBpEOD
nepphio
LY T Ty
34,369
12,29
A,33]1
3,454
2,119
2,069
2,13

EXp/sS-T
Het CUEF

8,959
21,274
18,561

2,947

1,821

1,667

0,991

0,914

0,839

0.895%

9,007
21.438
16.289

2.857

1.758

1,650

0,985

0,905

0,861

0,886

9,112
25,916
9,227
2,794
1.718
14924
0,957
0.868
0,80k
D 842

8,857
52,077
299,646
3,169
1,966
1.681
0,989
0,R50
0.780
0,406

8,783
Houacon
17,366
1,AR8
2,035
1.613 7
0,950
8,605
‘0,640
0,647

10,5068
BDRBOVED
136,834

5.051
2.91h
1.874
0,986
0,670
0,674
0,613



ST
N0

RU

DL D NP AW

N

54
[=4
z

-

DO WPV S W~

P
<
z

e

o
o
z

P

x
<
z

B
<
z

DOBNON PP WY DIOE TP W DO DN W

DO BN BP W

TURE wajl MIXTURE

TEMP
®

NO &8%

106,46
11,8
14,1
25,6
39,6
40,7
)
113,8
114,48
13,3

NO* 546

11,5
13,2
17,0
36,0
55,0
67,2

106.1

121.2

117,77

107.5

NO 557

116,6
13.4
18,0
37,7
55,9
63,9

106,2

121,09

120,2

106,9

ND 88

105,%
13.5
18,9
38,3

120.3

ND SAQ

102,2
13,1
16,8
33,7
49,3
60,2

127.9

146,5

162.8

132,%

54T TEMP PRESSURF
K MM HB
ORIF N1A A,0635 CM
11.8 1241
11.8 11.9
11,8 11.8
1.8 11.7
11.7 1)eb
11,7 10,9
1.9 9,9
11,4 9.2
10 Ah
1104 A7
>
NRIF DIA A.0635 CM
12,2 18,1
1241 18,9
12,1 18,6
12,1 15,4
12,1 18,4
1240 13,9
11,8 12.4
11.7 14
1.7 10,9
116 10e7
ORIF DIA §.0635 CM
12,1 15,9
1241 15.4
121 15,1
12.1 14,49
128 16,4
11.9 13.5
11,8 11.8
1146 18,9
11,6 1044
116 16,2
ORIF DIA A.p635 CM
12.1 18,9
1241 154
1241 1541
12.1 14,9
120 14,0
11.9 13,1
11.8 11.8
1.6 16,9
116 1044
116 18,2
ORIF DIA $,0A35 CM
12,1 18,7
12.) 182
12,1 18,0
1241 14,8
1240 1443
11.9 132
11.8 1].9
1146 18,2
1146 18,4
11.6 18.2
NATF DIA A,0835 CM
i2.¢0 14,4
1240 14,41
1240 13.A
1240 134
11.9 1341
11.8 1243
Ned 1847
11.9 9.4
1.8 Q.4
1.4 Q.7

sSTATIC

MIXTURE GUALTTY
DENSITY Vap/MIX
G/CM3 - =

FLOW RATE 4,52 G/S

0,000087  §,378
0,000070 0,463
0.000069 0,472
0.000067 D481
0.000066  $.497
0,000056 0,539
0,000042  Q.h64
0.,000033 A 7RY
0,000029  #.AS2
0.000028 1,884

FLOW RATE 7,79 /%

0.000136  §,318
0a000313 0,376
0,000109 0,386
0,000105 0,392
0,000098 0,408
0,000084 Paatb
0,000060 2563
04000046 877
0,000041 2738
0.000039 +767

FLOW RATE 5.79 6/S

0,000132 0,320
04000309 «377
0.000105 +386
0,000101 #3946
0000994 0409
0,000081 448
0,000058 +565
0,000046 0,679
0,000039  0.740
0,000037 0,769

FLOW RATE §.79 G6/S

£,000131 0,323
0.000108 0e3R1
0,000104  043R9
04000100  (.397
0,000094 0,413
0.000080 (.48}
0,000057 D867
0.000044 0,681
04000039 p.74)
0.000037 04770

FLOw RATE 6,61 4/§

0,000119  §,351
0,000096  §.426
0,000092 0,436
04000089  n,446
0.000082 2466
0+000970 #8617
0.000049 667
04000037 «815
0,000033 +893
0.00063) 0932

FLOW RATE 4,52 G/S

0,000103  0.380
0.000081 5,469
0.000077 1682
0.00007 1494
0.000068 0,579
04000057 %79
04000039 8,759
0.000629 1,936
0.000027 0,990
0.000026 0,990

MIXTUQF
ENTHALPY N
J/6 -

PEYNOLDS STFRMAN  HEAT FLUX
UMRER PARAMETER AT waAlL
- w/em2

EXD M=T
Cors
H/CM2mK

LIO TEMP 2140 K LIn PRESS 1.65 ATM CAAT HIR PWR

~186,25 TA3Z6 006739 40406
wlté,13 TR4B9  0,00709 0,568
=139,70 TR570 0,00622 0.%09
~135,58 78651  0.00596 00495
=127,48 7RA28  0,00573 00493
167,32 79457  0,00533 04698
46,96 An8as  .0,00473 0,495
iz,01 R1276  0,00366 0,495
64,38 A1632  0,003238 0.495
%9,90 AlR12  0,00319 04485
LIQ TEMP 21,9 K LIn PRESS 1.65 ATM CART
-274,16 114636 0,05162 4,18
~1R5,50 11%96%  0,007%4 04798
181,49 118128 0,00727 04745
177,61 116292  0,006R2 04712
«170,08 116614  0.00655 0.712
-181,18 117352 0,00603 0,717
=94, 66 119502  0,00480 0,716
-15.92 126979 0,00399 04716
9,62 121687  0,003a7 04715
4,83 122044  0,003%0 Ge710
LIQ TEMP. 2149 X LIO PRESS 1.65 ATM CART
-273,45 115945  0,05189 4,397
=184 ,87 116306  0,00793 0,797
«1R9,76 114484  0,00728 0,748
~176,R8 116664  0,00679 0,712
149,34 117012 0.00654 04713
=150,47 118067  0.,00603 0+719
~93,96 12p328  0,00480 0.718
18,31 121785  0,00400 0.71R
9411 122483 0,00367 04716
5,29 122835  0,00351 0,714
L10 TEMP 21,9 K LI PRESS 1465 ATM CART
271,64 115973 0,05080 4,380
«1R3,24 116329 . 0.00778 0+789
=179,12 116505  0,00737 0,743
«175,28 114681 0.00669 04708
-167,79 117025  0.00644 0.707
«149,04 11R083  0,00596 04718
=92,86 120335 0400475 0.714
-37,54 121789  0,00397 04714
-A,56 122485  0.00363 Ga710
5,73 127R36  0,00349 0,710
LIG TEMP 21,9 K LIn PRESS 1,68 ATM CART
~197,68 93017  0.06003 4,363
161,08 96279  0,00878 04772
-185,85 90408  0,00826 Ga743
=1%0,A% 90538  0.00762 04703
=161416 Qn792  0,00734 04707
«176,75 91621  0.00669 0.713
-43,712 93342  0,00519 04711
PR,43 94460  0,0D426 0,711
56,41 94995  0,00387 0.708
RS5,16 98264 0400370 04706
L10 TEMP 21,9 K LI0 PRESS 1,64 ATM CART
~1R3,66 76300  0,06633 4,387
»139,82 76540 0,00964% 0.786
«~133,5% 76658  0,00883 0e740
~127,59 T6RTR  0,00828 04710
175,93 77337 0,00791 0,712
-RE. T4 7A289  0.00715 04716
0.57 79703 0400546 VsT715
R6,80 0600 0400443 04715
132,93 81029  0.00419 0714
186,24 R1245  0,00414 0,705

_O.QAGSR
16,3810
0,2203%
0,03564
0,017R2
0.,01306
0,00647
0,004R3
0,00479
0.006476

HTR PWR

0,h64411

0470994
0,15227
0.02979
0,01659
0,01300

0,00760
0.00654
0,00674
0.00741

HTR PWR

0,04467
0,62448
0,12562
0,02773
0,01627
0,01388
0,00761
0.00651
0,00659
0.00749

HTR PWR

0.06688
0.,57559
0,10857
0.02695
0,01603
0,01620
0,00751
0,00664
0,00594
0.00707

HTR PyR

0,08407
0,R34)18
0,296R7
0,03014
0.01839
0.01617
8.,00704
0,00592
0.00545
0,00668

HTR PuR

0,04865
0,75799
0,16299
0.03270
0,01907
0.01479
0.00615
0.00529
0,005643
0.005R3

FXP/FPSD
HaT COEF

7397 W

asnngnae
[ e
wrbutan
38,35+
14,420
8,953
2,842
1,709
1.619
1.6R0

04000 W

L2 YT
#hapsen
sosuney
22,052
9,080
6,096
2,468
1., ABs
1,999

0+482 W

dodavsn
“thgnan
L2422 1] )
19,993
8,840
6,791
2,479
1,880
1,927
2,429

2004% W

vavnnan
aeSones
LTI RS

54697 W

LT 772y
LA AL 227
sRbipebs
24,082
11,6439
9.314
2,307
1,689
1,554
2.010

A,738 w

PADGRGN
L2 22 T L d
oROpuad
30.086
13,470
8,991
2.006
1.528
1,606
1.843

Fxe/8=T
Het COEF

7,967
86,592
19,007

4,039

2,277

1,701

0,872

0,657

0,632

0,667

8,035
76,057
15,782

3,773

2,231

1,796

0,872

0,655

0,616

0.674

10,867
112,659
40,059
4,510
2,158
2.262
0,871
0,635
0,967
n,621

i0,651
108,903
23.827
5.153
3,016
2,191
04799
0,591
n,579
0,617

B- 71561



STA TUAF wai i MICTURF

NO TEMP
- 14

RUN NO 841

112.A
16,8
26,5
47,7
67,3
A3,9

136,2

132,8

147,8

128,2

DO D NP W N -

o
(=4
z

ND 564

100.R
12,3
15,7
20.1
22,6
26,2
29,9
31,1
32,8
33.3

DD WU FW N

i

/RUN NO &aS

103,85
11}
12,5
17,3
20,3
22,1
29.%
31,%
33,4
34,2

SO DNV N

—

23
<
z

NQ ®RT

129,6
16,7
16,6
24.3
3.3
34,4
41,5
42,0
PR
32,9

—
DIOW PSP WA

o
e
4

NO 568

1361
18,9
16.0
23,8
30,9
33.9
40,9
41,8
46,3
2.7

DO L NPV BN

—

o
[=4
z

MO RRQ

122.2
15,3
15.6
23.0
30.6
33,2
40,0
41.2
44,9
32.6

O T NTI P LN -

SAT TEMP  PRESSURE
K MM NG
NRIF NIA N.0A3S CM
12.2 17.4
12.2 Y47
12.2 1647
1241 16,8
12,1 15,4
1250 11,7
11.8 12,4
1.7 13,9
116 1044
11.6 1f,2
ORIF DIA H.0635 CM
11,6 18,9
116 18.8
11.6 18,8
11-: !9‘2
11 18,
11.6 1%.3
11.8 9.8
114 9.8
11le% 8,7
11e% 8.8
ORIF OIA A,0635 CM
1.0 18,9
11.6 1841
11.6 1%-1
ll-g {--l
1. . .
1145 12.%
11.% 9,8
11.5 9,7
11.5 Qeh
1145 9.8
0ORIF DIA B.08635 CM
1241 18,7
12.1 18,7
12.1 18,7
1261 15.7
12,1 157
1241 1%,8
12,1 14,9
12%0 14,4
1260 14,2
12,90 16,1
ORIF DIA 5,0635 CM
1201 16,4
12.1 14.4
1241 1644
12,1 16,4
12,1 16,9
12,1 1847
12.1 1%,0
12.8 14,5
1240 16,2
12,0 14,1
nalF DIA A,0435 CM
12,! 18,1
1241 1641
1241 16419
1241 16,8
12,1 1444
12,1 15,7
1241 1848
124 14+8
12.u 14,3
Y24 14,1

STATIC

MIXTURE
DENSITY
B7LMI

QUALTTY
VAR/MIX

FLOW RATE 8.79 G/S

0.000147
0,000118
6e000712
0,000106
0,000096
0,000079
0,000954
0.000440
04000035
0,000033

06317
0.377
40388
04398
0s017
04666
04813
047856
0,831
0,868

FLOW RATE 4,79 G/5

0,000892
0,000879
0.000079
0.000078
0+000077
0,000073
04000064
0,000058
04000055
0,000054

04329
04380
04382
0.383

FLDW RATE 4,61 G/S

0,000078
0.000066
0.000066
0000068
0,00006%
0,000063
0000058
0,00005%
04000052
0.000051

H.361
<427
429
23]
o435
v405

FLOW RATE 1,13 o/§

0.000112
0.000102
0.000102
0.000) 01
04000100
04000096
0.000087
0.000079
04000775
0,000073

«373
2809
o412
a4)4
wis
+429
2460
0492
04508
0,517

FLOy RATE 1,13 6/8

0.,000118
0,000107
0,000106
0,000105
0.000104
04000100
0.000089
0.000081
0.000077
0,000675

.362
0.399
f.401
0,403

807
418
2450
481
J408
2506

FLOy RAYF 1 13 G/8

0,000118
0,000107
0,000107
0,000106
0.000105
0,000101
0.000090
04000081
0,000077
0,00007%

0,341
2398
0800
402
2
0417
449
<&RD
+497
505

MEXTURE  REYNOLDS
ENTHALPY NUMRER

J/6

L1Q TEMP

274,13
«106,567
=179.56
«174,69
«165,.2]
141,41
=$0.36
0,54
35,97
%3,94

LIG TEMP

270,73
‘=1RE,79
=1R4,89
»1R4,1R
-102,78
-179,36
w1A9,01
=188,69
-153,23
=180,56

LIG TEMP

105,61
=1h3.16
«lk1,97
141,02
189,18
~184 48
~140449
126,51
~119.07

«118,40

LIQ TEMP

«187,18
-169,06
-147,82
=166375
166,67
-1%9.48
=144,00
=1P8,57
~120,40
-116,32

LIO TEMP

~192.36
=174,22
«172,98
«171,91
-169,82
166,66
«149,18
«193,76
-12%,60
=121,51

LIG TEMP

-192,68
~174,55
-173,32
~172,26
«170.17
“145,00
~149,56
~116,13
-175,97
~171.89

STERMAN

HEAT FLUX EXB ReT
PARAMFTER AT wALL
W/cm2

CoEf
H/eM2ek

21.9 K L0 PRESS 1.64 ATM CART HTR PWR

116748
118371
115680
115992
116572
117539
120118
121728
122473
122831

2149 K L1In PRESS 1,84 ATM  CaRT

1271757
121854
123902
121950
122075
122736
123927
124796
125197
125398

21,9 K L1 PRESS 1,44 ATM CARY

95397
95397
98397
98397
9r402
98466
97738
98931
96736
Q8088

24,9 K 1.In PRESS 3,45 ATM CART

162834
165338
168840
168R62
165887
166027
166538
167085
167320
167637

26,5 K LIn PRESS 3,45 ATM ChRT

165812
168526
165533
1685640
165579
165818
166521
167035
167295
167426

26,4 K LI6 PRESS 13,45 ATM  CARY

168432
165448
165457
165465
168498
165766
166491
167022
167289
1476423

‘G 39

0.051642
0.,009R7
0400947
0.,00841
0,00809
0.00729
0.00556
0,00453
0.0041Q
0,003%2

0.05001
0.00204
0000137
0.00132
0.00133
0.0013}
0,00126
0.00118
0.00115
4,00112

0,05911

0,00235

0,00159
0,00183
0,00183
0.00150
0400141
0,00133
0.00129
0,00125

0,03083
0.00242
0.,00188
0200179
0.00178
0.00174
0.00162
0.001%2
0,00146
0,00146

0,03170
0.00259
0.00192
0.00184
0,001iR2
0.,00178
0,00166
0.00155
0.00149
0.00149

0,03179
0.00248
0.00192
0.00184
0.00182
0.00179
0.00166
0.00156
0.00150
0.00149

4,359
0.993
¢.938
0.n92
0899
04905
0.903
06005
9.4900
0.R98

4,358
04205
0,138
0.138
04336
0,136
06136
0.336
0436
ay34

4271
0,206
0.140
0138
0.)36
0,137
04337
0,137
0,737
0134

4,375
0.378
0,295
6282
0.283
04784
00284
0284
0.283
0.287

4,372
0.378
04793
0282
0,283
0284
0.784
0.284
U.283
0.787

4,376
0.371
0,293
0,282
0,782
04284
0.786
04284
0.783
0286

0.04336
0,38405
0,06561
0.02509
0,01628
0,012%8
0,00726
0,00747
0,00661
0,00770

HTR PR

0.05890
0.28928
0,03%01
0,01591
0.01239
0,01081
6,00738
0,0069)
0,00637
0,00610

HTR PWR

0,04755
Banditan
0,.,15242
0.023%52
0,01560
0.01299
0,00760
0,00684
0.,00624
0,00590

HTR PWR

0,03725
0,0R186
0.06598
0.02306
0,01475
0.01275
0,00964
0,00949
0,00875
6,01374

HTR PyR

0,03707
0,09995
0.07586
0,02492
0,01507
0,01304
0,00987
0,0096R
0,00877
0,01384

HTR PyR

0,03977
0.,1158¢0
0,08540
0,02611
0,01527
0,0134%
0.61018
0.00975
0,00861
0.01392

EXP/FPSP  EXD/S=T

0000 W

L2 2 Y T
DEBpRTO
astande
8,175
7.575
4,922
1,876
1,977
1.586
2,104
e
34582 W

Gudgawd
0‘0“"@’
whopaus

13,345

74379 W

antgus
LY T YT
BROGaRS
22,492
13,546
10,696
5,164
4,460
3,920
3,644

06000 W

SBBaa0Y
ETTFe VTS
[T IrYe ey
16,7R8
9.132
7.621
4,941
4,n24
4,279
8,251

1,847 w

nedpans
L ey
LTy

18,727

7.08% w

hadoaas
pUBgGOH
watbgons
19,528
9,475
7,928
5,295
4,975
4, 132
4,318

H=T COEF H=T COEF

7.840
47,493
8,624
3,461
2,265
1.635%
0,799
0,695
0,578
0,660

B,607
4,940
4,256
2,064
1.621
1,406
0,946
0,856
6,778
0,740

9,577
LT 2222 )
20,541
3.33
2,249
1,859
1,073
0,930
0,835
0,782

B- 71562
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FODND RS SN e

TURF WAl L

TRMP
L4

NO 870

111,3

18,0
15,2
22.3
30,3
32.2
38,7
40,%
50,7
32.8

NO &7

92,6
16,8
14.9
2740
29,4
A0.R
7.6
40,1
52,2
33,2

NG 572

70,1
14,4
18,7
21,9
2R A
30.0
36,6
39,7
51,5
2.9

NO 577

143,2
14,9
17.6
34,5
49,5
8,0
98,2

111.1)

106,7
93,3

NG RTQ

90,7
15.4
16,5
3%.0
49,5
56,3
Rl 2
a6
102.8
R3.3

NO GAD

147,7
15.5
2042
41,5
56,1
71,2

125,46

118,

16,7

114,2

MIXTURF  &TATIC
SaT TEMP  DRESSHAF
K MM W
ARTF NIA HeDA3S CM
12.2 1k
12,2 16,1
12,8 16,3
1242 14,2
12.1 1he2
1241 1849
1243 18,1
1240 1445
Y240 1443
12.v 144
ORIF NIA 4,0835 CHM
1242 14,4
12s2 1644
1242 184
1202 1663
1242 1441
12+1 16en
1241 1841
1240 1446
1250 1443
12.0 1441
0RIF D14 65,0635 CM
12.2 14,9
12.2 16.R
12,2 16,8
12.2 16,8
12.2 16,7
12.2 16,3
12.1 15,3
12,1 14,6
12,0 18,1
120 1441
ORIF NIA 71,0635 CM
12,2 17.7
12.2 1745
12.2 1744
12.2 1743
12.2 1741
12.2 1643
12.1 14,9
12.0 13.9
1240 13.4
11.9 13.2
OQIF DIA A.0635 CM
12.3 18,5
123 1R,.3
1243 1R.2?
1243 18,)
12.2 178
12+2 170
12,1 18,5
123 lé.4
120 1644
1249 12,7
NRIF NIA A.NA3S CM
12,4 19,7
1243 19,%
12,3 19,4
12.3 19.3
1243 19,
12.3 18,1
12,2 15,8
12.1 18,5
12.1 18,0
12,1 18,7

MIXTURE
NENSTTY
G/eMY

Quag 1Ty
VaR/MIX

FLOW RATE 1413 A/§

0,000118
0.000107
0.000107
04000106
0000105
0.000100
0.000089
0,0000R0
0000376
04000075

A 267
fe6h3
04606
feap8
fe412
Deb22
N.484
0,486
aes01
04509

FLOW RATF 1,13 G/$

0.000113
04000103
04000102
04000102
04000101
0000096
0.000086
04000078
0.000074
04000072

0.386
0622
fe425
0ad2?
0031

FLOWw RATE 1,13 G/S

0.000110
0.000101
0,0001.00
0,000100
0,000098
0.000094
0.000083
0.000075
0.000671
04000069

0,406
0.463
0,445
Qo467
0,451
Qeth2
04493
04524
0,540

#5648

FLOW RATE 1,13 6/S

0,000148
0.000130
0,000127
0,000125
0,000120
0,000107
0,000082
0,000866
0,000059
0,000056

0.376
04386
0,362
94388
04379
0406
0,489
0.570

De613

Dobh34

FLOw RATE 1,13 G6/S

0,000134
0.000120
0.000117
04000115
0,000111
04000100
0.000A77
0.000063
04000057
0,0000654

6,361
04601

0,407
04613
Neb24
0.452
0534
84615
04658

N.679

FLOW RATE 1,17 6/8

0,006016¢4
0.0001%3
04000139
0,000136
0,000130
0,000113
0,000083
£,00006%
0,000058
0.000055

0,314
{4356
Qo6
0,371
043R€
0,622
0,529
0,636
0,690
06,717

MY XTURF REYNOLDE  STFRMAN
ENTHALPY NUMafER

Js6 -

ParaMe TER

LYO TEMP 24,7 ¥ L10 PRFSS 3.45 ATM  CAPT

~179,88
-171,86
170,66
=14/9,.4]1
“14A7,54
162,48
147,16
«131,92
»193,88
=-119,85

16%19)
165216
165228
166240
165283
1658610
166403
146985
167271
167414

0,03119
0.,00233
0.00187
G.001R0
0.00178
0,00175
0,00163
0,00153
0.00146
0.00147

4,259
0,35R
0.289
0.280
0.28¢
0,281
0,281
0.281
0.279
0.284

LIQ YEMP 25,37 K LIN PRFSS 2,45 ATM CART

100,39
~162.34
141,17
«len.12
»18A,05
~1R2,.97
«137,71
~122,49
=174,47
-110.45

165111
166138
168151
165168
166212
145558
166374
166973
167264
167411

0,02985
0.00212
0400179
0.00172
0400171
0,00168
0.00157
000147
0.00141
0,00142

4,990
00342
04290
0.280
0,280
04282
U.282
0.782
0.7279
0,285

LIQ TEMP 25,3 K LIp PRFSS 3,45 ATM  CART

-170.06
=1%1,97
-1%0,84
=149,79
«167,74
~142.71
«127.55
112,45
-104,48
~170,.5n

164632
164675
164695
164716
166784
165247
166198
166898
167228
167393

0,02854
0.00190
0.00171
0,00164
0,00163
0,00160
0.00150
0.00141
0,00136
0.00136

4,421
0,321
0.728¢%
0.280
0,280
0,081
0.281
0,282
0,779
0,784

LTQ TEMP 22,6 K LIn PRFSS 3,33 ATM CART

-214,50
=194 ,A8
«181,89
«189,12
«1R3,.68
~170.18
=-129.80
“00.00
~a9,n7
~&A,71

LIQ TFMP 26,8 K

=]02,08%
=172.,27
-149,34
=16A,56
~181,.12
~147.60
«127,1)
67,17
“4b a2}
-5, 84

LYO TFMP 22,8 K

215,20
«1Q4,21
~190,35
=1R6, 74
«179.69
~162,03
-179,133
-E'].}]
29,97
~i6,66

C40

162788
163975
164067
166159
164370
16%199
166630
167637
16R460
16R935

163063
167260
162358
163455
163677
16454)
166031
167079
167572
167878

158719
15R412
158508
15R603
158A23
159695
1A1206
162274
162775
163026

0,03543
0,00623
0,00583
0,00523
0.,00509
0.00477 .
0400397
0,00341
0,00317
0.,00306

0.03162
0.00529
0.00497
0.00467
000487
0.00432
0.00365
0.00318
0.00295
0,00287

0,03660
0.067R7
0.00713
0.00664
0.00646
0,00594
0,00474
6,00396
0,00362
0,00348

4,379
G.R4E
0,766
0,733
0.73%
0.739
04739
0,738
6.737
0,738

L1n PRESS 3,33 ATM  CARTY

4,361
0.A10
0,771
0.735
04738
0e743
Q742
0.743
04739
0,741

LIn PRESS 3,33 ATM  CamY

4,294
1.604R
0,069
04921
0,931
0,934
0,933
0,935
0.Q2R
0,929

HEAT FLUX EXD HeT
AT waLy
w/gcue

COFF
W/CH2aK

HYR P¥R

0.,04396
0,12538
0,0936R
0402749
0,01544
0401400
0,0108R
0.00988
0.,00721

0,01370

HTR PuR

0,05456
0,13025%
0.10399
0.02837
0.,01627
0.015)0
0,01112
0,01006
0,00694
0.0134R

HTR PyR

0,07639
0,14619
0,11349
0,n287R
0,01683
0,01589
0,01147
0,01017
0,00706
0.,01363

HTR PyR

0,0326R
0,317
0,14304
0.03299
0,01970
0,01614
0.00857
0.00745
0.0077R
6,.n09n4

HYb PuR

0,04990
0,26007
0,18078
0,03235
0.0)984
0,0172%
0,01074
0.0096A1
0,00813
0,01040

HTR PuR

0,03173
0.33721
0.12290
0,03155%
0,02125%
0,0158%
0,00824
0,008R0
0,060745
0,00910

EXP/FPS®  EXD/G=T
HaT COEF W=T COEF

142395 ¥

Y Yy Yy
LY 22
LT YTy

28,104 W

LY P2
PR
addpoah
20.759
9 ,88p
#,903
5,774
4,988

41.61h w

LY LYY LTy
BRByuy
GERBaED
20,444
10,002
9,170
5.R48

0,000 w

L2 Z LA
PETFTY Y
atbgas

22,069

26,205 W

HOBHHEN
“avpooR
P TIT
19,789
9,523
7.628
3,519
2,917
2,198
3,34

0.000 w

YT Yy
andapds
wotonen

18,656

5,325
11,088
8,265
2.556
1,479
1.325
0,969
0.864
0.627
1,121

6,236
114071
8,818
2,539
1.497
1.372
6,98
0.852
0,587
1.073

8,113
11,9901
9,238
P2.017
1,488
14379
0976
0.6834
0.5979
1,053

6,040
23,125
16,031

3144

1,957

1.637

0,936

6,756

0.615

0,752



5

STA TURE WALL MIXTURE STAavIC MIXTURE buaLtTy MIXTURE REYNNLOS STERMAN HEAT FLUX EXP HeT EXP/FPSR  FXp/&=Y

NO  TFMP SaT TEMP PRESSURE DENSITY VaP/MIX ENTHALPY NUMRER PARAMFTER AT waALL COsF HeT COEF  HeY cOFF
- '3 R MM HG G/CM3 - 376 - - w/eme W/eM2ax - -

RUN NO SR1 ORIF DIA 0.0635 CM FLOW RATE 1,.1A G/S LIQ TYEMP 23,2 K LIN PRESS 3.33 ATM CART HTR PWRP 9,255 W

11331 12.4 28,5 0,000161  £,332 276,20 157473 0,03479 4,314 0,n3575  eecpscs 4,837
2 15,8 12.4 2.2 0,000141  0.374 185,19 157732 0.00738 1.632 0,79932  sovesse 28,721
3 18,1 12,4 2841 0,000137  0.382 -1R1.36 157860  0,006R3 0.074 0,17029  »o%osus 16,423
4 41,7 1244 19,9 0,000136 0,389 .177,75 157988  0,00631 0.918 0,0312% 18,326 3.304
5 56,0 1244 1946 0,000127  0.403 ~170,71 158269  0,00618 0.931 0.02130 10.068 2.248
6 T30 12.3 in.e 0,000111 6,439  ~153,09 159269  0,00569 0,034 0,01537 5,922 1.567
T 134,8 12.2 1K,A 0,000082 N.546 -170,52 160972 0,00488 0.932 0,00760 1,746 0,694
A 1197 1241 18,4 0.000064  D.652 -48,65 162156  0,00388 04934 0.00848 2.221 0,6R2
9 135,13 1261 16,4 0000057 0,707 =21,41 1642718 0,00353 0.929 0.00756 1,728 0562
10 115.8 121 1448 0,000054 04735 ~T296 167001  0,00340 0e92R 0,00894 2,357 0,637
RUN NO 5A2 0AlF NIA A,0635 CM FLOw RATE 1,10 G/S LIQ TEMP 25,1 ¥ Lla PRESS 3,33 ATM CART HTR PuR 44,361 W
i 17,8 12.5 21,5 0,000341  H,306 174,63 156530  0,02990  4.611  0,06771  #ewsave 7,556
2 16,6 1244 2849 04000126 9437 -183,49 157060  0.00802 04985 0,24762  4vvauea 214076
3 190 12,4 20.7 0,000121  (.645 149,78 157322  0,00988 0,978 0,18T)A  wonnpos 12,656
4 42,3 124 2h,6 0,000117 0,452 146,20 1575686  0,00545 0,920 0,03074 17,364 2,882
5 88,3 124% 19,8 04000311 Qebbh «1139,22 15R109 0,00536 04933 0,02174 10,112 2,060
6 63,0 12.3 18,5 0,000897 0,802 «121,7] 189362  0,00500 0.938 0,01834 7,684 1,669
7 167,3 12.2 14,8 0.000872  0.609 ~69,39 161305 0,00413 04936 0,00988 2,708 0.807
8 1166 121 1%.2 0.000087  A.774 =~17.86 142576 0400383 04938 0,00897 2.289 04654
9 138,4 12,0 1448 0,000051  §.769 9,10 163179 0,00326 04032 0,0n738 1.h16 6,514
10 121, 1240 14,3 0.000068  0.796 72437 163483  0.00314 0+930 0,00852 2,108 0,572
RUN NO 8R4 ORTF DIA A,0638 CM FLOW RATE 1.1% G/8 L1Q TEMP 24,]) K LIn PRESS 3,35 ATM CART HTR PWA 2]1.671 W
1-108,7 12,2 18,5 0,000128  A,38) 197,73 168619  0,03219 4,400 0,04703  ewtnens 5,772
2 15,8 1242 16,8 0,000113 0,387 139,92 168619  0,00240 04762 0,09B61  wesacns 8,933
3 16,6 1242 1645 0.000113  A.389 ~178,7) 168619  .0,00199 04301 0.07071 wessase 6,411
«  P8,3 12.2 Thet 04000112 04391  =177,65 168619  0.001R6 04284 0,02156 14,198 2.067
5 29,0 1242 145 0,000111  0.396 175,57 16R629  0,00188 0.289 0,01714 10,333 1,658
6 33,2 12.2 1648 0,000107  0.606 170,35 168766  0,00183 0,290 0,01379 7,636 1.328
T 39,1 1241 1,8 0.000096 6,438  .1%4,RD 168334 0,00170 04290 0,0107% 5,333 0,994
A 43,0 1241 15.4 0.0000R8 Qe 4h9 =129,2R 169748 0400159 0290 0.00938 4,354 0.830
9 40,9 1241 18,2 0,000084 0,486 =131,05 169970  0,00153 04290 0,01006 4,861 0.863
10 42,0 1241 15,1 0,000082 0494 =126,96 170082  0.00149 0,287 0, 00958 4,526 0.812
RUN NO BRS  ORIF NIA A.0K3% CM  FLOW RATE 1,158 6/S LIQ TEMP 24.9 K LIN PRESS 3,35 ATM CART ‘HTR PWR 35,367 W
1 84,3 12,2 14,9 0,000120 0,373  .1R6,52 168212  0,03048 4,433 0,06145 sssanes 7.020
2 15,6 1242 1449 0,000110  0.409 =168,66 168220  0.00215 00344 0,10089  ssnsecs 8,71
3 17,8 12.2 14,9 0.000109  A.a12  =147,50 16A224  0.001RS 04296 0,05453  oesieas 4,779
4 23,9 122 1848 0.000108 0e014 =1A6.44 16R228., 0.00178 04287 0.02640 14,717 2.221
5 28,0 1262 16,9 0,000107  0.418  =1K6,35 16250  0.00178 04290 0.01828 9,930 1,682
6 31,1 12.2 16,7 0,000103 0,428 .159,15 168463  0,00174 0.290 0,01530 7,783 1,399
T 37,6 12,1 14,7 0,000093 0,460 143,66 160158  0,00162 0,290 0,01138 5,116 1,008
A 38,0 1241 15,8 0.0000R4 0,492 128,14 169667  0,00152 0,290 0,01119 4,999 0,942
9 31,8 1241 18,2 0,000080 0,508 119,95 169930  0,00147 04290 0.01143 5,155 0,935
10 38,9 1241 1% 0.000A78  0.517 «115,89 176062 0,00143 0,287 0,01071 4,712 0.869

RUN NO §R& NRTIF PIA $,0635 CM  FLOW RATE 1,10 6/S LIQ TFMP 25,0 K (10 PRESS 3,30 ATM CART HTR PwR 0,000 W

1 108,9 127 25,9 0.000175  8.276 182,58 152836  0.03131R 4,403 0,D6725  wasnese S5.618
2 18,4 1207 25,9 04000159 04473  «1A3,70 152636 0.00231 0.359 0421305  ennpane 18,439
3 14,7 1267 25,9 0,0001%8  D.416  ~162,45 152636  0.001R7 04292 0,16176  nnsaass 13,104
4 19,2 1247 26,9 04000157 6,418 141,33 152836 0.001A3 0.288 0,04647 42,894 3.9RA
s 27,7 12.7 26,9 0.00015%  Q.422 «1%9,12 152641  0.001Ap0 0,286 0,.01905 14,522 1,777
6 31,3 12.7 2848 0,000151  H.434  183,4) 152709  0.00176 0,787 0.91545 16,930 1.43¢
T 37,7 ya.7 25,8 0.000]139  ,467 137,07 152990  0.00164 0,287 0,01150 7.213 1.030
8 40, 1247 28,2 04000128 0,500 ~120.53 157195 0,00183 0.287 0.0104R 6,301 - 0.894
9 49,4 12.7 2%, 0,000126  0.518 171,74 163304  0,00147 0,28% 0,0077) 3,986 0,654
10 35,7 12.7 2%.1 0.000121 527 «147,30 1%32389 0.00149 0,29 0.01277 8,307 1,033
RUN N0 SRT ORIF DIA A,0635 CM FLOW PATF {,18 G/S L1G TEMP 25,0 K LIn PRFSS 3,30 ATM  CaRT HYe PuR 4,528 v
1 99,8 12.7 28,9 0,000169  0,3R7 176,73 152636 0,03029 4,410 0.05086 asvenas 5 867
2 14,2 12.7 25,9 0,0001%6 0,425 «187,86 152636  0.0022] 0.354 0,24677 ceagous 20,782
3 14,6 12,7 25,9 0.n00153 0,627  -1R6,62 157636  0,00181 04791 0,15529  osvosuw 13,101
s 19,0 12,7 25,9 0,000153 0,430  «155,50 152636 0.00178 0,288 0.04599 43,116 4,933
5 27,6 12,7 25,9 0.00015)  0.636 a183,29 15264)  0,00175 0.785% 0,01948 14,51R 1,775
6 3o,e 12.7 25, R 0.000167 0,465  =187,79 152709  0.0017) 0,287 0,01619 11,316 1.466
T 36,6 1247 8,8 04000135 0,478  ~1%1.26 152990  0.,00160 0e2B7 0,01199 7,639 1,050
A 39, 1247 2%, 2 0.000126 0812 «114.74 157195 0.00149 0,287 0,01093 6.506 o 0.9
9 4B, 12.7 28,1 0.,000121 04529  ~1AR,96 153306  0,00143 0.285 0,00794 4,049 0.660
10 35,2 12.7 2541 0.000119 64530 -131,53 153359 0.00145 04793 0.n1306 8 1% 1.036

Cc41




STA YURE WALL MIXTURE

NO TEMP

-

K

AUN ND s8R

-

1D D~ O UV W N

X
©
z

SO RAPEH D WN

bed
<
z

-

DIOWN IS WN -

a
<
z

—_

QOB NS P W

bl
o
z

-

DO LB NP AP W

X
(=
F4

-

D DVOTWNOP W -

72,6
16,1
14,3
17,5
27.%
9.8
38,6
36,9
43,6
33,8

NO &AS

1p0.0
14,1
14,8
22,2
36.0
41,2
61.5%
87,2
54,2
46,2

NO $Q0

1075
14,2
14,5
25,2
39,3
41,1
8R .6
51,5
66,6
59,2

NQ 501

118,8
14,0
14.3
25,9
39,5
43,7
88,4
73,6
65,1
64,4

NO Ra2

108,3
15,6
18,1
33,3
48,3
55,7
90,4
104,%
100,2
88,3

NO 5Q3

102,1
16,1
16,0
39,6
55,0
68,8

110,7

125,2

131.2

111.9

S§TATIC

SaT TEMP
K MM MG
DRIF DIA N.0635 CM
12.8 26,7
12.8 26,7
12,8 2h,7
12.8 26,7
128 2647
12.8 26,5
12,7 25,9
1247 25.%
12.7 2542
1247 2541
ORIF D14 #0635 CM
12,7 25,9
1247 2%.9
1247 28.9
1247 25,9
1247 28,6
12.7 28,8
12.7 2545
127 2%,2
12.7 28,1
12.7 2541
ORIF DIA A,0635 CM
12,7 28,0
12.7 2648
12,7 28,4
r2.7 26.8
127 26,0
12.7 28,9
12.7 25,8
12.7 28,12
12,7 2%,
12.7 28,1
ARIF DIA H,0635 Cv
12.7 FI
12,7 2h¢0
12.7 26,8
j2.7 2h,4
12.7 2640
12.7 28,9
12.7 26,5
12.7 25,3
12.7 25,1
12.7 28,1
0RTIF DIA A,N635 Cm
12.8 27.%
12.8 27,8
j2.8 27.4
12.8 270
12.8 27.%
12.8 26.8
12.8 2Rt
12.7 2546
12.7 25,3
12.7 25,1
01F DIA f.0R35 CM
12,8 27,6
12.8 27.%
1248 27.6
12.8 27,4
12.8 2748
128 27.3
12.8 2604
12.7 25.7
12.7 25,1
12.7 25.?

MIXTURE

PRESSURE  DENSITY

G/CM3

GUALTTY
VAP/MIX

FLOW RATF 1,10 G/S

0.000159
0.000)66
0,000166
0.000145
0,000144
0,000140
0,000128
0.000118
0.000114
0,000111

0.422
0,660
0,463
4465
04469
0,480
9.574
0.547
N.565
0,574

FLOW RATE 1,1p G/S

0,000175
0.000)58
0.000156
04000158
0.600152
04000145
0.000127
0,000112
0.000106
0.000103

h.176
0eni5
0,420
Deb24
04632
0e452

0,503
0.619

FLOW RATE 1,10 6/§

0.000182
0.600164
0,000162
0,000160
0,000157
0.600150
0.000130
0,000115
0,000108
0.000105

f.362
nas02
0,408
Q+4)0
018
ne438
0498
0,558
0+590
0,606

FLOW RATE 1,10 6/8

0,000189
0,000169
04000167
04000166
0.000162
04000154
0,000133
0,000118
0.000111
0,000107

0,348
389
393
.97
04465
«425
486
Y586
578
594

FLOW RATE 1,14 6/S

0,000189
0.000169
04000167
04000164
0.000160
0,000149
0.000122
0,000103
0.000095
04000092

0.360
482
2408
14
426
04455
(X323
0.428
Reb74
0697

FLOW RATE 1,15 6/5

0,000190
04000170
04000167
0.000164
0.000158
04000145
0.900115
04000095
0.000086
04000083

0,965
0,498
0.616
04423
04437
0073
n.5R2
04690
PLT67
0776

MTXTURE  REYNOLDE®

ENTHAL PY  NUMBFR

J76 -

LTQ TEMP 25,0 K

=188,90
~179,94
-138,76
~117,64
~115,472
=129,91
=113,36

~ab,R2

-A8,03

=R3,A]

LIQ TEMP 25.4 K

-1R2,52
14269
“140,55
-158,53
~184,56
“144 4,60
“176.76
~R4,97
-89,12
“A1.17

LTG TFMP 24K K

«189,47
-1£9,5n
~147,32
145,29
-161.30
«181,31,
=12) 436
“91,41
~75,48
=£7,53

LI0 TEMP 24,0 ¥

-186,2)
176,10
=173.89
~171.85
-167,82
187,77
=127,57

=97,45

“A1439

«73,3AR

LTG TEMP 24,5 K

=1a0,02
«16R,95
«145,86
«167,92
=-187,17
=14P.76
05,48
-56,37
=13,46
=?1,.99

LI0 TEMP 24,7 v

-1R7,22
185,77
161,94
-16R,26
181,09
=133.06
-75,04
~25,24
3,30
T7.8A

C42

15940
151940
151940
151949
151949
152078
182611
153000
153208
153313

157636
152636
162636
152636
15264}
152709
162990
153195
153304
153359

167567
152567
182567
152R67
152572
152646
152952
193175
153295
1523354

152567
152567
152567
182567
159572
182646
152952
153175
153295
151354

151663
157663
151663
151663
151674
151427
152460
182922
183170
153294

1518
151181
151181
151781
151195
181389
152196
152746
152103
181262

STFAMAN
PARAME TFR
-

0.02803
0,00100
0,00)€?
0.00166
0.,00142
0.,0015%
0,00149
0,00140
0,00135
0,00138

0.03132
0400375
000334
0.00327
0.00318
0.0030%
0.00270
0.00242
0,00229
0.00224

0,03271
0.00393
0.00349
0.0033R
0,00329
0.0016
0.,00277
0,00249
0.00234
0.00229

0,03415
0.00414
0,00364
0.00350
0.00342
0.00328
0.00286
0,90255
0.00241
0.00234

0,03319
0.00845
0.00507
0.00478
0400466
0.00439
0.00369
0,00338
0,00296
0.002RR

0,03210
0.,00656
0.00625
0.005R1
0.00567
0400527
0.00429
0.00352
0.00333
0.00376

L1 PRESS 3430 ATM CART

44453
0.329
0,791
0291
04785
0,288
0,788
0,788
0.787
0.293

LIn PRFSS 3,30 ATM CamT

4,426
04585
0526
04821
0815
0.518
0.518
0518
D.517
D521

ILIn PRFSS 3,30 ATM CART

4,450
04596
0.%33
0,520
0,516
04521
04519
0,521
04518
0,521

LINn PRFSS 3,30 ATM CART

4,674
0eb04
04538
0523
0.520
0524
0.523
0,524
0.%24
0.522

LIn PRESS 3,30 ATM CaART

4,498
0.R25
0.779
0,765
0.747
04751
0.751
0.750
0,749
0.754

1LIn PRFSS 3,30 ATV canT

4,616
1.007
0.979
0.925
0.034
0.039
(.938
0.938
0.034
00943

HEAT F|HX EXD HwT
AT warL
W/CM2

CnFF
W/rMZax

HTB PWR

0,0T46R
0,757
0,19277
0.06155
0,01850
0,01691
0.01259
0.01190
0,00924
0,01390

HTP Puwi

0,05069
0,42531
0,75827
0.05518
0.0221%
0.01P20
0.,01062
0.01164
0,01244
0,n15853

HYQ PwR

0,04699
0,40673
0,2%741
0,04165
0.01944
0,01837
0.606R3
0,01344
0.00961
0.01121

HTR PR

0,n634)
0.49906
0,34893
0.03965
0,01964
0,01691
0,0069)
6.00860
0.01000
0,01011

HYD PWR

0,04712
0,29664
04365173
0,03637
c.n?10)
0.01751
0,00966
0.n081R
0,0nr884
0.n0997

HTR PWR

0,04945
0,30544
0.30592
0,Nn2%84
0.,02214
0.01772
0,nN09_7
0.n0R36
0,n078a
0,00951

FXP/FRSO

FAD/R-T

HeT COFE  HaT AUFF

26435 W

whtaand
LAY 0]
AT 2 2]
97,14
13,720
11,321
7.830
6,951
4,826
B.el9

0000 W

LA LYY 2
LA 2T 22
LA ALY 220
43,535
12.R34
F.624
4,189
4 /55
5,401
7.88)

G b4k W

LYY >
adBgH
By obe
31,88
11:188
10,255
2,131
6,39
3,758
4,799

N,000 w

Gatpnoe
attpa0s
avGonu
30,498
11,677
9,302
2,223
3,206
4,093
4,176

0,000 W

s84pnva
tobguon
PPy T
25 r6R
11.873
8, A8
3,24
2,469
2.nl%
3,455

0+09n ¥

CORpHRY
GRG o
abngute
22,668
11,470
8.0l
2,848
2.722
2.nle
2.R00

7,759
0,381
15,173

4,999

1,6R8

1,435

1,037

0,937

0,176

1.0647

5,996
6,538
22,171

4,995

24099

1.691

0,928

0.92%

0,942

1.135%

5,527
45,129
11.391

3,853

1,961

1.657

0,658

6,731

0.799

0,749

5,797
26,535
30.332

3.521

2.073

1662

NH6%

n,b485

N.4h38

n.I12

&,97R
27.133
2k, 744

3,3hn

2.162

14159

0,405

9,620

n,m%13
G137




3Ta TURF wal | MIXTURF  QTATIC MIXTURE  QUALTTY = MIXTURE  PEYNOLDS SYERMAN  HEAT FLUX EXP HeT  EXP/FPSP  E¥0/8-7
N TEMe SAT TcMP  PRESSURF  DFNSITY VaR/MIX ENTHALPY SUMRFR PARAMFTER AT wALL  COEF H=T COEF - W=7 COEF .
- < K MM WG G/7CM3 - . J/6 - - w/cue W/CM2uK - . -

UM MO was  NBTF NIa AJ0A3%5 CM  FLOW PATE 1,0R G/S LIO TEMP 24,6 K LTIn PRFSS 3,28 ATM CART HTR PWR  0.000 ¥

11294 12,7 264k 04000172 0,363 ~1P9,14 150184  0.03265 44169 0.,0392R  satequw 4.970
? 14,8 12,7 24,4 0.000156 0,802  .169,96 150184  0,00256 0,377 0,09782  sedapus Y 9,060
3 16,4 12.7 24,4 0.00015% neénéd «-14R,63 150184 0.00201 04798 Q,NADYA auRGaiG 7.359
« 21,0 12.7 24,4 0.,000156 n,a07 ~167,48 154184 0.00103 0.288 0,02798 21,327 2,684
& pu.s 12.7 28 ok 0,000152  Dl.411 =-168,20 153187  0,00191 0.288 0,01699 10,999 1,667
# 32,7 12.7 24 8 V000148 0,623 «159,51 150230 0,001R7 04290 Q. nléak 8,799 1.408
? 4,9 12,0 24,3 0.000136 06587 «147,40 150607 0.00173 0,290 0.01064 5,679 0,997
R 40,9 1248 24,2 0.000126  0.491  <=1285.3] 150636  0,00181 0.290 0,01024 5.3/ 0,908
e 3u,m 17,0 Pa.l 0.000121 A.809 «176,20 150605  0,00185 0.290 0.01067 5,703 0,917
I 41,8 170 24,6 0000119 0,519 «171,66 150639  0,00152 0.288 0,00996 5.168 0.Be7
qUN N0 RaR  NATF NTA R.ak38 (M FLOW RATE 1.09 /5 LIQ TEMP 24,4 K LIn PRESS 3,28 ATM CART HTR PWR 4,800 W
oA 2.7 28,8 0,000174 0,365  .18R,?) 140A38 0,03256 4,158 0,06133 exspave 5.18%
2 15,6 1247 2% A 0.000158 0,403 «149,01 1668838  0,00252 04373 0,12R310  wnegnes 11.702
314 1247 2R.4 0.00015Y 6,606  «18T,.69 149838 0,00200 04297 0,08R04  sosaubh a,027
4 2,7 12.7 2R oA 0.000156 0,408  =166,513 169832 0,00192 04288 0.02B67 21,382 2.736
5 29.4 1267 224 Ge00015%6  0a413  ~lhke26 149843 0.00190 0208 0.017064 10.743 ] 4566
6 32,7 12.7 24,9 0,000149 0,474  =1%A,56 149916  0,001R6 04290 0,01443 B, 54] 1,398
7 3k, 12.7 2445 04000136  0.459  <141,47 156219 0.00172 0.290 G.01103 5,827 1.027
A 39,7 1240 2403 04000126 0,493 «124,39 150439 0.,00160 0.299 G.0107} 5,585 0,944
o 38,3 12,6 24,3 0,000121  A,511 175,29 1850587  0,00155 0,290 0,n1127 6,015 0,961
10 g 1 12,8 P4y 0,000118 0,570 110,758 151616 0,00151 0,788 0,01046 5,413 0,485

RUN MO §96 NRTF NPIA 07,0635 Cu  FLOy RATF 1,0R G/S LIO TEMP 24,9 Kk LIn PRFSS 3,28 ATM CART HTA PuR 14,538 w

1 16R1 12,7 25,1 0.000173  0.371 185,13 149862  0.03226 4,290 0,04600  euvsave 5,646
2 15,2 127 2541 0.0001%7 De410 =165 ,8) 149562 0.00243 04365 0,14426 LYY ES 12,945
3 15,7 12.7 28,3 0.,000156 0,412  =166,50 148562  0,00197 0,798 0,09R4%  oassese 8,835
b 22,0 12.7 28,1 04N001SS  fes16  =1A3,34 149562  0.0019]1 04290 0,03135 23,033 2,963
s 29,8 12.7 28,7 Ca000153 8,419  ~141,0%8 149569  0,0018R 0,289 0,01733 10,578 1,672
& 32,7 127 28,2 0000149  {e83) ~185,36 189666  0.001R4 0.29] 0.01490 A 5He 1,423
7 R 32.7 28,7 0.000135 0,465  .128,1R 180069  0,00171 0.9 0,01133 5,828 1,041
2 39, 1246 26,4 000125  na500  «121,05 150362  0.00159 04291 0.011046 5.613 0.960
9 37,7 12.6 26,2 0.000119 0,518 .171.91 186519  0,001%3 0.29) 0,01161 6,044 0,974
IE S T- DN 12,6 24,1 0,000117 0,527  «1A7,37 153698 0,00149 0,289 0,01070 5 .388 0,894

RUN NO 867 NRIF NIA A.nR35 M FLOW PATE 1,0R 6G/S LIQ TFMP 25,0 ¥ L In PRESS 3,28 ATM £ART HTH PyR 24,029 W

1 99,0 12.7 25,3 0.000166 0,388 =176,47 149562  0.03107 44625 0,05127  asbasss 6,019
2 1%, 12.7 25,3 04000151 A h27 187,05 149662 0,00229 04159 0.15163  esdgobo 13,137
3 1,6 12.7 28,3 0.,000150 0.430 -185,75 149562  0,00190 0.300 0,104n1  whvases 9,016
4 23,2 12.7 P8, 0.000149  A,432 154,59 140562  0.00186 04291 0,03069 21,498 2.79)
5 29,8 12.7 28,1 V,000)47  A,437 #182,29 140569  0,001R2 0.291 0,01730 10,205 1,616
A 3,5 12.7 28,2 0,000163 D.44R «146,54 149666 ~ 0,00178 0,293 0,01556 8,R13 1,435
4 7,0 127 26,7 0.0007730 0e4R3 ~129,30 150069 0.,00165 0793 0.ni2n3 6,181 1.068
8 37,7 1246 24,6 0.000120 0,518 ~112.06 151362  0.001%4 0293 0.n11A7 5.884 0.983
8 IR0 1246 24,2 0.00071%  0.576  <1Ap.8R 154519 0.00149 04293 0.01240 6,419 1,011
1n 38,1 1240 241 0.000113 0545 ~qR,3) 16A598  0.00145 0290 0.0113R 5,697 0,921

RUN NO GOR  AGTF NIA H.n635 €M FLOW RATF 1,08 6/5 LTQ TFMP 265,40 ®¥  LIa PRESS 9,p8 ATM  CART HTR PWR 3R.8]n W

1 A6, 12417 ?5,4 0,000158 n.6n9 «~186,17 140425 0,02974 4,659 0,0604R noagans 6,723
2 16,8 1247 2%.4 14000144 0448 =166,67 149625  0.00212 0.348 016608  sevpass 13,6048
3 15.4 12.7 2844 06.000144 [t} -165,39 140425  0.,001R3 04302 0,1103R  sxdopsd 9.202 .
& 22.a 127 2508 04000143 00483 =]44422 1696425 0.00176 0:792 0.03074 2049 2.h413
s 28,3 1247 28,4 4000141 N, 487 -141,92 149433 0.00174 0,792 0.01763 10,102 1,585
& M, 1247 28,1 £.000137  pas69  =176,15 140542 0,00171 0294 0401594 8,795 1a416
T6.k 12.7 24.8 0.000125 M504  =11R.85 146956  0.00159 0.794 0.01227 6,103 1.052
a 37,3 120 24,6 £,000116  N.578  ~1F1.56 180324 0.00149 0,794 0,01194 5,067 0.972
9 35,8 1240 2&,? 0.000111 0857 -22,35 150500  0.00146 04794 0.01267 6,395 1.000
1 37,7 1245 26,1 0.000109 N %R6 -a7,77 150589  0,00141 0.292 0,n1143 S,a72 0.912

AYn MO REQ ARIF NIA A,p435 € FLOW RATF 1,08 6/%

.TQ TFMP 23,2 K (10 PRESS 3,28 ATM CART HTR PWR  (.000 W

1 163,9 12,0 ?a,.6 0,000188 0,331 255,49 154323 0,035R7 4,749 0,02875  esnpewa 4,015
2 150 1266 24,4 040001MT  Ne3T3  wlRG G0 150323  0.00628 0.4A58 0,92182  wodanse 31,184
k] 16,8 12,6 24,6 0.0001 544 0.379 -18},2? 150323 0.00541 0,752 0,23564 padgaap 22,650
« 2a.n 1240 26,4 3,000162 A 3RB L17R,.2G 150323 0.005:19 04733 0.06490 28 383 4,630
LI YIS 1248 24,4 €.0001%7  £,397  -172,52 154325  0,00501 0,729 0,02292 10,909 ?.428
LI LN V2.6 2444 0.N00146  n.4ph  =1SR,NQ 156356 0.00471 0,735 0,0223? 10,442 2,263
7oan e 17,0 24,7 0.000171 nes1? “174,76 180487 0.00390 0.733 0,0082% 2,015 0,779
RQr & 12,80 e 0.000103 0.599 ~71.57 187574 0.00335 04734 0.00941 2,593 0.776
CEEELLN N 12,0 P40y 0.10009%  rL k4R 4R, AN 184626 0.00310 0.732 0.0095n 2,664 0.738
TRy 12.0 2640 0.000092 0,648 -37,16 187448 0,00268 0.729 0.011-7 3,738 0.866

C43




STA TURE WAL

~NO

TE MR
o

RUN NO ABA

1
4
3
4
%
]
7
L1
9

£

x
<
Z

—
DODNIAF W~

B
c
z

DO DNI NS W

—

RuN

DDA PRE AN~

Rum

2O0BNIN WY~

RUNM

1
?
3
a
3
6
1
R
Q
n

143,R
15,8
16,43
6,6
47,8
LU}

101,7

109,%

1260 .4

106,73

NO 6n}

129,7
e
16,2
34.0
47,6
57,4
96,3

10R.2

119,72

163,7

.
NOQ 602

117,58
16,0
16,2
34,6
47,7
S4B
Rz,9
Q3,7

102, 4
91.3

NO 603

A7,2
16,2
1643
34,0
46,7
R0.6
76,5
A% 5
A9, 2
Rl 4

NO Ana

186,7
15,9
17.4
39,7
53,2
48,2
127,98
126,%
126,1Y
116,7

N ANS

189 ,9
16,4
18,8
41,8
&4,
77,4
¥1,7
130.5
164,6
179,80

MIXTURE  STATIC
SaT TEMP  PRFSSURF
L MM RG
0R1F NDIA ».0K35 €M
12.7 L
12,7 25,5
V2.1 25,5
12.7 28,4
177 25,4
1727 24,9
12,7 2hoh
1240 24,1
12.6 2441
1?.6 24,1
0qIF DIA 7,0635 CM
12,7 26,48
V2.7 2a.n
1247 2647
1247 2640
127 2845
12.7 28R
1247 2541
2.7 24,4
12,6 28,1
17 2441
aqlfF NIA p.0635 CH
12.7 25,8
12.7 2R R
12.7 2%, .8
1247 . 2R,A
12.7 28,7
12.7 28,6
12.7 2%, A
12.7 24,8
1748 26,2
1246 24,1
ARIF NIA A,0635 CM
12.8 2h,%
1248 26,5
1248 2645
1248 26,5
12.8 26,8
12.8 2h.3
127 25,4
12.7 28,1
12.7 26 R
12,7 24,4
NATF NIA R, 0835 CM
12.7 Phoh
2.7 2645
12.7 26,4
12.7 Shot
12.7 2hoh
\7.7 28,8
1247 2%.1
1247 2440
12.6 24,1
12" LY
NOIF DIA 5,0638 Cm
12,8 27,2
12.8 27,7
17.8 27,3
1240 1.2
12.8 7.7
12,8 27,4
17.8 28,2
12.7 PE LA
AT 2%.1
1247 28,y

MIXTURF
DENSTYY
G/eM3

QuaLTTy
vaP/uix

FLOW RATE 1,08 G/§

0.060190
0.006169
0,000166
0,000164
04000159
0,000148
0.000122
0,000103
f,000095
©,000/92

FLOw RATF

0.N001H9
0.n00169
0.000166
0.000164
0,000159
0.000748
9.000121
0.0001n2
0,000094
0.000691

FLOW HATF

0,000177
0,000159
0,000)157
0.0001%4
0.000150
0.,060140
0.000116
0,000099
0.000091
0,000PRA

FLOw RATF

0.000169
04000153
0.0001%1
0,000149

0,000145

D.000136
0.000113
0,000097
V. NO0ORY
0,000686

FLOw RATF

0.000205
0.000181
0,000177
04000173
N 000167

Cen00152

0.000118
0.00009¢
€. 006NRY
0.0008R3

FLOW RATE

0.,000274
0.000181
0.000177
0e000) 74
0,000167
G.000152
0.000118
V000097
0.000088
V000K

043135
0,377
0,383
1,189
04400
Naé29
£4515
[N
0647
04470

1,08 6/8

04348
0390
0.396
A.402
fab16
Ne462
9,528
Au61é
o659
0+6R2

1.0R8 G/S

£,369
feb1l
L0817
P.623
084
0.463
04549
Y %4
0ah79
0702

1,08 G/8

n,3096
04437
h.603
0,649
fab#l
n,4A9
0.575
Ne6AD
04706
0,729

1,08 6/S

ne321
n,344
0372
N3R89
04356
S]]
0,542
fek82
0,711
0,740

1,08 G/S

r,235
04380
feIRB
0395
0,410
GedauB
04561
4,473
0.733
Na763

MTXTURF
EnTHALPY
sYd

11Q TEMP 2344 K

273,42
-1a2,37
-179,22
«176,29
=~170,57
=186,19
113,08

~70,08

“47,25

38,89

LIO TEMP 26,0 K

~196,.18
-175,25
=1%7.15
~169,24
~1A3.56
~149,29
=106,51

~63.86

“a],23

=29,97

LIN TEMP 244,R K

185,79
164,87
=-161,90
-188,99
=183,23
138,99
=66, 28
-R3,7H
«31.09
=19.83

LIQ TEMP 25,0 K

~172,41
~1%1,45
-148,67
-145,52
-129,85
-178,60
~A2,86
-40,25
-17,.61
6,34

L1Q TFMP 22,9 K

-2A9,95
=1RA, 34
104, 3)
-180,56
«173,22
~186,T7
-89, 51
44,48
-15,24

=0.72

LTQ TFMP 23,5 K

«267,32
=180,22
176,16
=172,32
<184,84
146,02
A9, KA
33,53

=3.73

T1ene

C44

PEYNOLDR
NUMRFR

149769
160749
140769
149769
148775
1469854
189381
150420
1Rp548
160612

148949
164R949
148949
148949
148959
149110
149735
150192
150437
180560

1401564
149156
149154
149154
1497163
149296
149867
155280
150465
184673

148523
148523
148523
148523
14R534
14R484
149305
149760
160003
150125

148949
149949
14RQ49
168949
148959
149110
149735
158192
150437
184560

147899
147899
167R99
147899
167911
14R077
14A768
140973
146544
149480

STERMAN
PARAMFTER

0,0355]
0.00606
0,00540
0.00506
0.00496
0.00485
0.00386
0.00332
0,00307
0,00296

0,03395
0,00572
0.00518
0.004R6
0.00476
0400447
0,00374
0.00323
0,00299
0.,002R9

0,03221
0.00529
0,00492
0400461
0.00452
0,00427
000360
0,00312
0.00290
0.002R0

0.03024
0.00486
0.00462
0.,00435
0,00427
0.00404
0,00344
0.00300
0.,002R0
0,00270

0,03622
0.00797
0400713
0,00662
0,00645
0400592
0,0047%
0,00392
0.00359
0,00342

0,03582
0.00768
0,00697
000647
0.00632
04005R0
0,00463
0,003R7
0.00354
000338

LIn PRFSS 3.28 ATM  CART

4,958
0,237
0,759
0.722
0,727
0,731
04730
0,731
0.727
0,725

LI PRFSS 3,28 ATM CARTY

4,243
0.R19
0,753
04718
0.722
0.72%
0.725
0.725
0.721
Ue720

LIn PRFSS 1,28 ATM CART

4,367
0.758
0,753
0.716
0.721
0a724
04726
0,724
o722
0,720

LIn PRFSS 3,28 ATM CART

4,993
0.780
0,753
0.717
6,721
0,725
0,725
0,725
0.724
0,721

Lln PRESS 2,28 ATM  CART

4,269
1,065
0.974
0.923
0,034
04937
0,935
0.936
0,935
0.927

LIn PRESS 3,28 ATM  CART

4,381
1,472
0,994
04039
0,952
0.95%
04953
0,055
0.950
0945

HEAT FLIIX EXP HWeT
AT wALL
wW/Cme

 COEF

W/rM2ak

HTR PwR

0.067324
0.26912
0,21227
0,n3327
0.02090
0,01611
0.00819
0,00754
0,00674
6,00791

HTR PyR

0,03714
0,24776
0,72058
0.033A2
0,02074
0.01626
0,008B66
0,007R4
0,00677
0.007%

HT® PWR

0,06596
0,24143
0,21561
6,033¢7
0,02067
0,01773
0.01031
0,00894
0.00808
0,00935

HTR PuwR

0,n5837
G,?30R7
0.21387
0,03373
0,021727
0,0191R
0,01136
0,00995
0,00945
0,0104R

HIR PR

0,02773
0,339%%
0.20330
0,034719
0,02307
0.01690
0,nn817
0,00822
0.,00824
0,0089

HTR PuR

0,p3127
0,30333
0,16656
0.03281
0,02253
0.N1596
0,n0807
0,n0811
0.0072%
0.nn8ng

EXPJFPSD  EXD/S-T

heb9s W

R 2T YR 2
aohaatn
FYY F Yy
22.653
11,393
7,569
2,668
2,134
1,793
2,333

14,668 W

CETFTT 2y
avdgaid
ey reeyy
23,034
i1.211
7,652
2,712
2,282
1,764

250894 W

saspRRS
T2 r YTy
LTy
21,037
10,473
7.R9%
3,432
2,696
2,252
2.R19

40,606 W

L YT
saoGoB
HeGapus
20,329
10,323
4,789
3,795
3,062
2,791
3,334

T 0.000 W

Sedaphs
Bt pnen
aRdgoRs
20,572
11,761
6,R2%
1,968
1,993
2,001
2,32)

64482 W

webapes
Ty TS
shogeon
79.669
11,004
6,301
1.924
1,963
1.590
1.961

HeT COEF H«T COEF

4,551
25,981
20,318

2,477

2.210

1.663

0,770

0.631

0,537

0,604

4,872
23,277
20,488
3,430
2,133
l.614
0,794
0.643
0,530
0.599

5,655
21,764
19,227

3,227

2,041

1,641

0.903

0.706

0,606

0,665

6,724
19,809
18,177

3,130

2,003

1,73%

0,949

0,754

0,68]

0,731

3.96R
13,698
R20.122
3.708
2.492
1.748
0,748
0,853
N.011
0,635

4,217
29,178
16,103

3,489

2.362

1.613

0720

0,629

0.527

0.%566




STA TURE wail MTXTURE

NO  TEMP
- LY

RUN NO 606

129.1
16,6
16,7
a2
57,0
73.3

126,7

127,8

166,1

128,23

20 B~ B A e

—-

RUN ND 40T

101,6
16,8
17.2
42,8
57,4
7.7

109,?

17,9

137.%

119,1

NOBNT NP W

—

x
c
z

NO é&ng

5.7
18,7
17,7
62,9
50,7
f6,13
108,98
113,46
137.8
120,2

DLW IS W —

ND 8AQ

x
(=4
z

120,R
18,0
16,5
22,5
24,6
34,3
42,8
83,2
41,8
43,8

DO @S S W

-

bl
[=4
z

NO RN

130.,5
15,6
16.0
P2.%
29,8
33.8
40,5
40,6
39,0
41,1

DOXNDPU WY~

—

X
(=4
z

MO 61}

113,86
15,3
15.6
21,9
30,0
32,9
387
9,3
ar,7
39,6

PO D NARNE W =

-

STATIC MLXTURF
SAT TEMP PRESSURF DENSITY
K MM WG G/eM3
0alF NIA 71,0635 CM FLOW RATE
129 27.7 £.000198
12,9 27.7 0,000176
12.9 2747 0,000172
12.9 27.7 04000169
12.9 27.7 04000163
12,8 27.% 4000169
1248 2h,% 0,000116&
12,7 26,8 0.000095
1247 25,4 0, 000086
12.7 25,2 0,000082
ARIF DIA A.p4k3% €M FLOW RATF
12.8 PT.6 0,0001R4
12,8 27.5 0.000164
12,8 27.6 0.000161
12.8 275 0000159
12.8 27.6 04000153
12.8 2744 04000140
12.8 26,4 0.000110
12,7 28,7 0.000091
12,7 78,4 4,0000R3
12.7. 26,7 €,N00AT9
AQIF DIA A,0A35 €M FLOw RATF
12.9 28,4 0,000173
12,9 2R, 0,0001%&
12,9 2R, A 0.000153
12.9 27.9 0+000151
12.9 27,9 0,000146
1248 27,4 0000134
12.8 26,4 0.000107
12.7 25.4 0,000088
1247 25,4 0.0000F)
1247 25,2 04000077
ORIF DIA A,0835 CM  FLOw RATE
12,7 26,% 0,000173
2.7 2648 04000157
1247 24,8 04000156
127 2648 04000155
12.7 26,5 0,000154
12,7 26,4 0.000149
1740 2443 04000137
12.6 26,3 0.,000127
1248 24,41 0,000123
1240 28,4 04000120
ORTF NIA £,0635 CM  FLOw RATE
12,7 24,7 0,000176
1247 2447 04000159
12,7 28,7 0.000158
12.7 24,7 04000157
1247 24,7 0,000156
1747 24,7 0.000151
12,6 24,4 0.000139
1246 2442 0,000128
1240 26,1 0.0n0123
12,6 24,8 n.no0121
ORIF DIA & 035 CM  FLOy RATE
72,7 24,5 0,000179
12,7 24,8 0.000163
12.7 26,0 0.000162
12.7 2hed 04000161
12,7 26,6 0,.000159
12.7 25,8 04000154
12.7 25,1 ¢,000139
2.7 26,4 0,000127
1240 2443 0.000121
12.6 284 0.000119

wiiag TTY
VaP/MIX

1408 6/S

8352
+396
2004
412
27
464
BTH
«AAR
«74R
0777

DD DD DD

1.0R GrS

0,378
£44322
04430
fe4P
fe453
0,491
N..605
0,719
7779
0,809

1.0R 6/5

V408
2649
4487
pes6S
0,480
04577
Ben30
ne742
faAn2

NeR32

A
8

1.18 6/8

0,361
7,398
04400

002

0,607

0,418

0e4R]

0,485

2,502
64511

1.16 6/8
#.3959

$4396
0,398
04400
04605
f.416

Ceb50
Qe4A3
0,501
04510

1,10 6,8

0,368
04405
n.A@B
Ne4]0
0,614
D626
0,459
0,493
0511
0,520

MIXTIURF  BFYMOLDS STFRMAM
EMTHALPY NUMRER PARAMETER AT wAlL
Jsa - - W/eM2

1L1G TEMP 24,2 K L1A PRESS 3,28 ATM  capT

-1a3, 1 167496 0,03380 4,380
171,74 147496  0,00715 1,042
157,72 147496 0,00669 Q.09
143,91 147696  0,00616 0,032
166,49 147511 0400603 0.048
-127.90 147711 0.00556 0,069
-0 84 14A547  0,00448 0.047
“?6,09 149169  0.00375 04249
3,49 149488 0.00345 0,064
TRAIR 1649653 0,00330 0.039
L1Q TEMP ;5.0 K LIn PRFSS 2,p8 ATM raoY
-18n,54 147563 0,03230 4,487
«15A,%8 147563  0.006A5 12037
«184,54 147563 0.,00638 1.n]0
~15045R 147563 0.005R7 LY

L =16341% 1647877 D.00576 0.960

=124,1R 147772 0.,00934 0.963
~£7.37 14RGR4  0,00474 0,463
“10.,74 149178 0,00366 0,966

19,25 149497 0,00336 0,958
4, 1R 149657 0,00323 0,957

LIQ TEMP 25,0 K- LIn PRFSS 3,28 ATM  CanT

167,09 167796 . 0,02999 4,669

166,96 167301 0.00603 0.a94

~la1,02 147303 N, 00595 len0l

=137.2n 147306 0.00%66 00033

129,76 147327 0.00939 0.050

-111,01 147669 0.00502 0.953
54, Ak 14A465  0,00412 0.052

1409 149122 0,003%0 0.954
20,75 149470 0,00372 0,048
45,649 149664  0,00311 0046

LI TEMP 24,5 X LIn PRESS 3,30 ATM CARY

~190,59 157A84 0.,03182 4,306

=172+05 157984 0.008%0 0e374

=170.76 1538684 0,00198 0.798

~169,63 153884  0.0019}1 Ge28B

=147,42 153887  0,001R8 0.288

~161,88 157925 0.,00184 6.289

145,24 154080 0.,00170 0.289

«17R,61 154193 0,00159 6,289

-139,75 154254  0,00153 0,789

=115,31 154284  0,00151 04291

LIQ TEMP 24,4 K LI1n PRFSS 2,30 ATM CART

-1?1.50 153671 0,03195% 4,302

172,96 153671 0,0025R 04384

~171,63 159671 0,00109 0,797

=170.50 151671  0.00192 0,788

~16R,28 153675 0.00190 0.78R

=1672,73 153732  0.00185 0289

-146,05 157965  0,00171 0,289

-129,139 154134 0.00160 0.2R89

=120.51 15422% 0.00154 0.7290

«116,06 154270 0.00152 0,290

LIO TEMP 24 R K LIn PRFSS 3,30 ATM CART

-1R6,45 152545 0,03130 4,330

«1A7,R2 152565 0,00242 0369

-156,54 152645 §.n0104 0.797

“1AB,4) 152545  0.00198 0.789

«163,1R 157556  0.00185 0,288

~187,63 152710  0.001R) 0.290

140,94 151351 0,00148 0,290

174,37 153819  0.00187 0.790

118,64 154070 0400151 0.290

«111,00 154185  0.00149 0.791

C45

HEATY F{!IX F¥B HaT

Cnsr
W/eMPax

HTR Py

0.03747
0?7852
0,25923
0.n3197
0.07160
0,01570
Q. 0nR4A
0,n0825
¢.Nn71R
0.n0R172

HIR PwR

0,15057
4 ,?5R91
0,23087
0.0315%
0,02155
0.01634
0.,00P99R
6.,10917
0,n0TRA
0,00900

TR PLR

0,0711%
0.171R84
0,2nB44
0.03103
0.02273
0,01854
0,00990
¢, n0%a46
0,n078R
0,0088(0

HTR PyR

0,03982
0.07067
0.07752
0,02920
0,n1698
0,01331
0.00969
0.n0964
0,00990
06,0093y

HTR Pyl

0,03652
0.13067
0,09030
0,n2924
D.n1684
0.Nn1369
0,n1.039
0,010135
0,01097
0,01020

HTR PyR

0,n4291
0,14596
0,103
0.03169
90,0167
0.01440
0,01114
0.0108R
G.011k0
0,010R7

EXP/FPSe
HeT FOFF

lasbos ¥

FYTTOres
ot pova
sabouos
TR, 7199
10,100
6,109

26,560 ¥

fpbhupatn
BGBgODY
shdpuen
17,654
9,74}
4,23
2,702
2,322
1.6%
2.759

9,868 W

BoO PG
PR Y
GGy
174159
10.5%0
7.608
2,661

0,000 w

L2 XY T 2]
HOBHBBH
hitsdgoos
25,554
12,481
8,901
5,614
5,600
5,797
5,219

6,500 W

L 'Y 2 2]
EET T
wepgote
264 /61
11,910
B,019

14,634

Sodgaty
EE SR 2 3
EL LT3 1)
26387
11,39
9.767
PrY)
6,735
6,437
6,217

Feo/e=T
HMeT CCOFF

4,888
25,9734
23,715

3,293

2.18n

1.543

n,T740

0,528

LIS Sh

0,962

6,061
22.957
20,236

3,063

2.093

1.%373

0.82R

N, 569

n.933

0,594

7.820
14,737
17,493

2.A7%

7,099

Jabhé2

8. 796

0,669

0,514

0.5713

4,964
6,529
7.049
2.76%
1,648
1.289
0.905%
0,836
0,868
0.1%0

4,606
11.88p
8,196
2,778
1,644
1.327
0,969
0,912
0,935
0,862

5,722
12,956
49,200
72,940
1.59R8
14364
1,015
0,940
nL.,968
0.900



STa TURE WAIL MIXTURE sTatIC MIXTURE QUALTTY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H=T EXP/FPSD  FXD/S~T
NO  TEMP SAT TeEMP PRESSURE DENSITY VaP/MIX © ENTHALPY NUMRER PARAMETER AT waALL CnFF HaT COEF Aat ~OFF
- 4 « MM WG G/CMI - J76 - - w/cu2 W/EM2-K - -

RUN NO 612 ORIF DIA $.0635 CM FLOW RATE 1.10 G/S LIG TEMP 25,8 K Lln PRFSS 3,30 ATM CAnT Hrg Pup 25.908 w

1 99,6 12.8 27,4 0.000177  0.784  <17R,08 151712 0.03001 4,337 0,04996  sxsouss 5,793
2 18,0 12.8 27.0 0.000161 6,421 189,47 1871720 0.00225 0.356 0,16617  swdenses 16,060
3 18,8 12.8 26.9 04000180 §.424 188,21 151726  0.001R6 0297 0.10929  eedaees 9,372
4 22,3 1248 2649 04000160 02426 «187.08 151728 0.,00180 0.7288 003053 264,625 2.769
5 30,0 12,8 26,9 0,000158  0.430 «1%4,84 151753 0,00178 04788 0,01674 11,087 1.551
6 32,4 12.8 2606 0.000192 0,442 149,33 152019  0.00174 Ge789 0.01674 9.301 1.352
7 A7.4 12.7 28,5 0.000136 ~ 0.475 =132,72 152940 0.00162 0+289 0,01152 6,577 1.018
8 37,4 1247 2448 04000126 0,509 «176,13 153616  (,00151 0.289 0.01123 6,345 0.942
9 36,8 1246 2440 04000118 0,577  «1£7,29 153969  0,00146 04790 0,n1198 6,972 0.972
10 38,4 12,6 24,2 0,00011% D536 «102,87 154147 0.00144 0.290 0.01119 6,318 0,902
RUN NO 613 ORIF DIA ,0635 Cu FLOW RATE 1,10 G/S LIG TEMP 25,0 K LI PRESS 3,30 ATM CART HTR PuR 40.60f W
1 86,8 12.8 24,3 0.000164 0407 166467 152266  0,02850 4,264 0.05894 sevnsve 6,447
2 14,8 1248 2643 0,000150 Q.464 w14R,02 182266  0,002/6 04344 0,16741  wodansn 13,727
3 15,3 1248 2643 04000169 Q667 146,78 182266  0.,00177 04297 011916  #svaccs 9.773
6 2l.6 12.8 2647 04000148 04449 «=145.65 152266  0.0017]1 04289 0.03333 26,289 24867
s 29,2 1248 2643 04000167 04456 163,43 152279 0.,006169 04788 0,01756 11,390 1.556
[ .0 12.8 264 0.000)42 0a465 «17.88 152457 0,00166 0290 0,01590 9,944 1.393
7 36,8 1247 28,3 0.000129  0.499 171,25 152198 0.00155 04290 0.01206 6,744 1.021
8 37,3 1247 R4 k- 0,000118 04532 «=1hb4,66 189740  0,00145 0290 0,0117R 6,545 0,950
9 35,6 12,6 24,7 0.000113 0,550 ~-05,79 154031 0,00141 0,290 0,01261 7,216 n,98%
10 37.3 12.6 24,2 0.000110 04559 «9],37 154177 0,001238 04290 0,01178 6,542 0,914

AUN NO 614 ORIF DIA §,0635 CM FLOW RATE 1,10 G/S LIQ TEMP 23,3 K LIn PRFSS 3,30 ATM CART HYR PWR 0,000 W

1 167.2 12,6 24,1 0.,000188 0,330 235,87 154027  .0,03450 4,776 0,03177  exvoéee 4,326
2 14,7 P06 24,3 0,000169  §.368  -186,96 154027  0,00362 04500 0,24099 esvanus 23,015
3 18,2 1246 24,3 0.000167 0,371  «1RS,22 154027  0,002R8 0.402 0,156A5  aatpees 14,947
4 24,4 1240 26,3 04000166 0,376 183,70 184027  0.,00277 0,789 0,03306 26,899 3,348
5 33,8 1246 24,1 0,000163 +3R0  ~1R0,70 154928 0,00273 0,389 0.01840 12,177 1.917
6 39,6 {246 26443 04000157 #0395 =173.19 154056  0,00263 0291 0401652 8,656 14497
T 81,7 12.6 24,2 04000140 64) 180,66 154157  0.00236 04391 0.00999 4,919 0,969
8 57,8 1246 C o246 0.000}27 24R6  «13R.12 154233 0.002)4 0039) 0.00979 4,766 0,880
9 4B,R 12.6 2640 0,00012) «S10 w116,12 154273 0.,00205 0291 0401082 5,565 04929
10 89,8 1246 2440 0.606118 o822 «170.12 154293  0.00200 00391 0.01051 5.318 0,887
RUN NO 675 ORIF DIA B,063%5 Cv FLOW RATF 7,10 G/S LIQ TEMP 23,1 K LIn PRFSS 3,30 ATM CART HTR PuR 0,000
1157, 1246 24,4 0,000188 2326 w20A,17 154312 0,03510 44790 0,02970  wesssws 4,106
2 14,6 1246 2443 0.000168 2365 L1RB,64 154312  0,00472 0eh46 0,77146  sasguse 20,897
3 15,4 12,6 24,0 0.000166 «369  w186,37 154312 0,00385 0.533 0,19275 wseseseu 18,498
4 20,8 1246 24,0 0.000764 W373 -186,32 154312 0,00378 0.530 0,06724 59,017 6,687
5 31,0 1240 24,0 0.000161 «381  =180,25 154312  0,00368 0,527 0,02R6A 19,388 2,950
& 43,8 12.8 24,0 0,000153 802  «170,09 154312  0.00350 0.%28 0,01703 9,163 1,7%0
T 71,4 1246 24,8 6,060133 463 0139,64 154312 0.00304 045828 0,00894 3,341 0,869
8 80,8 1246 24,4 0.000117 o523 =179,27 154312 0.00269 0,527 0.00775 2,618 0.69]
9 68,1 1206 24,7 0.000111 #5586 4 =07,11 154312 0,00253 0.%26 0,00949 3.659 n.7R9
10 9.6 1246 24,4 0,000107 572 -R4,99 154312 0,00248 0,533 0,01442 7,018 1,131
RUN NO 616 ORIF DIA 6,0835 CM FLOW RATE 1,10 6/5 L1Q TEMP 23,1 k LIN PRFSS 3,30 ATM .CART HTQ PuR 6,227 W
i 1%0,0 12,6 24,3 0,000189 0,328 276,87 1564029  0,0354A 44370 0,n3187  wevaues 4,358
2 15,0 120 2643 0.000169 0,368  =1A7,00 1%4029  0.00470 Oeh4R 0,27541% #oégpun 26,388
3 15.6 1246 24,43 04000167 0372 =184,89 184029  0.00397 0,555 0,1R715  stvspes 17,868
4 28,9 1246 24,1 04000165 04377 182,59 154029  0.00376 04832 0.03270 24,026 3,367
8 40,6 12.6 24,3 0400016} LIRS L17R,49 154031 0,00349 0,533 0,01908 11,230 2,014
6 45,3 1248 2621 0,000153 W605  a16R,19 154056  0,00353 04537 0,0166) 8,940 1.679
7 67.8 12.6 26,2 0,000732 467 =127.25 184160  0,00306 0.536 0,00975 3,836 0.929
8 71,2 1246 z‘.% 04000116 o829 =176,38 154236  0,00270 0.536 0.00917 3,557 0.796
9 T8,R 1246 24,0 0.000109 V562 -29,99 184276  0.00253 0,833 0,00864 3,118 0.705
10 %6,7 12486 24,0 0.200108 «578 “R1,7S 154296 0,00250 04542 0.01228 S.617 0,967

RUN NO 617 ORIF DIA $.0635 Cv FLOW RATE (.14 G/S LYO TFVP 23,8 K LIn PRPsS 3.30 ATM  CART HTR PWR 144622 W

1 132,R 1267 26,7 0.000183 «343 199,08 153674 0,03304 4,778 0,03666  vevaass 4,765
2 15,1 12.7 24,7 0.000165 «3R3 179,27 153674 0.00437 0,w28 0.Ph1TS  esdsuse 26,7R6
3 1%,.8 12.7 2407 04000163 #388  2177,00 153674 0,00378 0e%50 0,17871 seausen 16,497
4 28,8 12.7 2447 0.000161 o392 «174,92 153674  0,00359 V528 0,03275 23,837 3,265
§ 40,4 2.7 24,7 0.,000158  n.400 =170.8% 159678 0,00352 0.529 0,019n7 11,127 1,952
& 48,8 1247 24,7 04000180 0,420 160,65 151738 0,00337 0.532 0.n162) H,707 1461}
L 126 24,4 0.000129  0.482 120,00 153967 0,00294 0,531 0. 01007 4,121 4933
8 &7.3 12,46 24,7 0,000114  0,%63 G942 156137  0,00261 0.532 0,00973 3,896 6.822
9 49,6 1246 244 0,000107  Q.57% ~A3,16 154228 0,00245 0,530 0.00929 3,624 n.753
12 87,3 12.6 24,6 0,000104 0,592 ~75,02 154273 0,00241 0,535 0,n1198 5,634 0,927

C46



STA TURE WALL MIXTURE
SaY TEMP
K

NO TEMP
- K.

sTATIC

MM HG

AUN WO 618 ORIF DIA A.0635 CM

110,9
15,3
15,6
28,4
40,0
43,64
6B, 4
62,8
65,9
56,7

[
SO AIRPWN

0
o
F4

NO 618

93,)
18,2
16,3
28,85
39,6
41,8
67,3
61,0
62,7
84,7

DODN PR S WA

P}
<
z

NO 620

176,0
15,4
16,0
31,9
44,7
53,0

111.6
86,4
97.4
91,3

—
OO B/ NG U S W

k)
<
Z

NO 621

123.0
15,8
15,4
20,6
26,73
29,6
35,1
35,3
34,3
37,5

=T R U g R R

-

0
<
F3

NO 622

123,06
15,2
15,4
19,8
25,9
29,3
34,9
35,0
27.2
30,8

iy
DO D RPN -

)
<
z

NO 623

123,3
16,8
14,9
19.9
26,0
29,3
36,8
34,9
23,7
28,2

0 1IN PN e

-

12,7
12,7
2.7
12.7
12.7
12,7
12,7
12,6
12.6
12,6

QRIF DIA

1247
2.7
fir
12.7
1247
12.7
1247
12,7
1248
1246

0RIF NiA

1247
12.7
12,7
127
12.7
12.7
12.6
1246
1246
1246

ORIF DIA

{241
12,1
12,1
1241
1241
12,0
124¢
12,9
1149
1149

oRIF DIA

iz
12,1
1241
j2e1
12,1
1248
120
12+
119
1,9

ORIF DI4

120
1249
12,¢
1240
124¢
1249
11.9
11.9
T11.9
119

24.9
24,9
24,9
24,9
24,6
24,8
26,5
24,2
244
24,1

A,0635 CM

25,8
25,6
28,6
2%.6
2% .6
2%.4
24.9
24,4
24,7
24,13

#,0635 Cm

24,5
24,5
R4,8
24,5
24,5
24,4
2443
2401
2421
2440

fe0635 CM

14,7
14,7
14,7
14,7
14,6
14,5
19,9
13,4
13,2
131

00635 CM
»

14,7
14,7
14,7
1647
14,4
14458
12,9
1344
12,2
13,1

Ae063% CM

13,9
13.%
13,%
13,8
11,5
13,6
1343
13,1
137
13,4

PRESSURE

MIXTURE
DENSITY
G/CM3

0.000)75
0.000157
0.000156
04000154
0.000151
0,000144
0.060125
0.000110
04000104
0.000101

QUALTTY
VAP/MIX

FLOW RATE 1,10 6/§

0363
0.402
0,407
04411
0.419
0,040
0,501
0,563
04595
0.612

FLOw RATE 3,15 G/$

040001567
0.000152
0,000150
04000149
04000146
0.000139
0400020
0.000]06
0,000}00
0,000A97

6,388
0,428
00432
0.437
0s045
0,465
Qe527
0,589
06622
0,438

FLOw RATE 1,16 68

0,000198
04000176
0,000173
0400017
0,000166
0,000156
0,00013)
0,000113
04000105
0.000101

0,378
0.388
0,361
L]
0,375
0,400
0e076
0,508
0eSAT
82607

FLOW RATE 1,13 G/§

04000121
04800110
0.000110
0,0003909
0,000108
0.000105
0.000095
0,000987
0.000083
0,000082

Bs376
04357
06.359
04360
0,363
04371
0,394
04417
04430
0,435

FLOW RATE 1.13 G/S

0,000125
0,000113
04000113
0.000112
0.000111
0,000107
0,000997

0.000089

0.n00086
0,0000R4

6.318
04347
0,349
0+ 351
0.354
0036
Qe384
00407
Ge418
0,47}

FLOW RATE 1,13 G/S

0,000117
0.000106
0,000106
0,000105
0,000104
0,000102
0.000095
0.000089
0,000486
0,000485

4,370
he362
0o 304
0,305
6,348
04356
0.379
f,602
f.612
Ned)é

MEXTURE

ENTHALPY NUMRER

J/6

LIO TFMP

«189,32
~169,50
“167.27
~165,19
~161,11
~180,89
«120.21

-80,59

=73.30

~68,15

LT1Q TEMP

“176,42
186,47
«1%4,26
-182,17
148,07
~137,80
=167.00

~76,27

59,92

=81,75

LIG TEMP

-273,%7
«193.36
«190,58
-]1A8, 08
«1R7,17
«170.85
~133.90

=97, 05
=77443

~&T 62

LI® TEWP

~271,59
~195,35
«194,40
-103,63
152,10
=18R,33
~177.06
-165,80
«189,9]
~187,09

L1 TEMP

-276,17
230,13
«199,21
~]1QR 44
~106,93
«103,20
=1R2.07
«170,96
185,86
wlb8,33

L1G TEMP

279,04
«2f7,14
-242,21
=2h], 44
~109,94
«106,18
~184,92
=173,69
=148,84
-1A7.83

REYNOLDS

STEAMAN

PARAMETER

26.6. K LIO PRESS 3.30 ATM  CaRTY

153532
153532
153532
153532
153%37
153606
153890
166087
154208
1542863

0.03229
0,00403
0,00360
0,00343
0,00337
0,00323
0.006243
0.00253
0.00238
0.00233

4.200
0.410
0,851
04529
0.530
04833
0.632
0,533
0.R31
0835

25,0 K LTI0 PRESS 3,30 ATM CARY

152898
152898
152898
152R98
152907
153031
163545
153920
154121
154221

0,03048
0,00371
0.00340
0,00324

0.00224

4,446
0,597
04552
04532
04832
0,536
04538
0,836
0,536
0,537

22,6 ¥ LIn PAFSS 3,30 ATM CART

183887
153887
153887
153887
153890
153927
154083
156196
154287
154287

0,03668
0.0050]
0,0049]
0.00463
0,006453
0,00427
0.,00350
0,00312
0400291
¢.00282

4,933
0e778
0e665
00435
0.638
0e842
Deré0
[ PY L 3%
Deht0
Gepb2

23.0 K L10 PRESS 3.29 ATM CART

166867
164875
166879
166882
166902
167092
167702
168502
168963
169195

0.03215
0400217
0,00187
0.00151
0.00150
0.00147
0.00139
0.00131
0.00124
0.00116

3,965
04295
0,216
04207
0,207
00208
0,208
0,208
0.703
04791

2246 K LIN PRESS 3,29 ATM CART

166867
166R7S
166879
146882
166902
167092
167792
16R502
148963
169195

0,03243
0.00221
0.00158
0400153
0.001%2
0.00149
0.00140
0.00132
0.0009%
0.00042

3,909
0.792
0.210
00205
0,204
0205
0,208
04205
0,150
04066

22.4 K LIn PRESS 3,29 ATM CART

16R410
168410
168410
168410
168617
16RS04
16AA6R
166132
166274
149345

0,03303
0,00225
0.00161
0.00156
0.00154
0,00151
0.00142
0400134
0.00082
0400007

3,889
0,292
0,210
0,206
Qo206
0.705
0,205
0,205
0.12R
Oenll

HEAT FLIX EXP HeT
AT wapL
W/CM2

COFF
W/CM2mk

HYe Pwh

G.N44TAR
0,73554
0,19146
0,03357
0.01938
0,01733
0,00955
0,01063
0,0099R
0,0121%

HTR PR

0,0%531
0,23949
0,15649
0403361
0,)1973
0,01863
0,00979
0,91109
0,01067
0,01277

HTR PwiR

0,026A5
0.2R360
0.19997
0463305
0.01991
0,01592
0,00646
0,00765%
0.00754
0,00816

HTR PWR

04035874
0.07964
0.n86345
0.02%07
0,01451
0,01183
0,00900
0,00890
0,00899
0.,00748

HTR PWR

0,03523
0,09257
0,06299
0002649
0,01467
0,011R5
0.00895
0,00BARR
0,00984
0,00353

HTR PUWR

0.03496
0,10389
0,n7148
0,02572
0,01481
0,01183
0.00R95
0,0089n
0,01090
6,00070

EXP/FPSO  EXP/S=T

264074 W

L2 PPy
#Hoognod
ROApRES
23,817
11,020
9,308
3,652
4,349
3,934
5,375

40,620 w

T TPy
Py e
noBpans
22,932
10,948
9,956
3,657
4,478
4,218
5,595

0,000 w

LT YT S
anbpote
segass
25,934
12,440
B,790
1.972
2,664
2.583
2,848

0+000 W

Bobpuan
sasaaaw
LT 2T LT
78.065
9.834
7.429
5,065
4,989
5,127
4,029

0000 W

L2 2 YT 1)
HOBHRGY
L L2114
23,199
10,805
8,06)
5. 444
5,98
7.040
2,336

0000 W
#GQpLBG
LR YT Y 1Y
sHtgots

22,106
10,501
7.925
5,364
5,326
H,400
0.4K3

H=T COEF et COEF

5,506
21,047
17.009

3,215

1.909

1,655

0,862

0,865

8.782

0,914

6,330
20,341
13,326

3,066

1.858

1,691

0.B46

0,866

0,802

6.926

3.861
28,061
19,662

3,524

24163

1.670

0.643

0,669

0.624

0,656

4.837
7,843
6,201
2,452
1,513
1.231
0,913
04863
0.851
0.708

4, 8R4
9,265
6,288
24763
1.56¢0
1,259
0.926
0,879
04974
5,335

4,911
16,497
7,201
2.704
1.965
1.273
0,937 -
0,890
1,018
n.067



§Ta TURE wWaLl MIXTURE

NO  TEMP
- K

STATIC

MIXTURE

QAT TEMP PRESSURE DENSITY

MM HG

AUN NO 624 ORIF DIA 40635 Cw

126,1
14,3
16,9
19,8
26,0
29,5
35,1
35,3
23,0
27.8

-
SO DN P NS

0
<
F4

NO 628

123,%
13.8
13,9
17.8
23.1
25.7
30,2
30.2
30,0
33,3

-
DO DO G D W

n
<
z

NO 626

122,8
13,6
18,2
17.8
22,9
25,5
30,1
30.)
27.3
30,7

-
D OD PP W

.
<
z

NO 627

123,45
13,6
13.9
17.7
23.0
25,6
30.2
30,1
23,7
27.8

D0 D N PN P W

-

b
c
z

NO 628

122,2
13,6
13.8

“iT,8
23,1
25,9
30,3
30,3
21.6

281

—
OB NPUT S W

RUN NG 629

122,0
13,4
13,9
17,8
23,1
25,7
30,3
30,2
20,6
25,6

HOBNPIE P WN

-

12,0
12,0
12,0
1240
12.0
12,0
11.9
11.8
11.8
11.8

ORIF DIA

1.9
]l-Q
1149
11.9
l\-9
l-:
11s
11.8
11.7
11.7

ORIF DlA

1240
1240
1240

ORIF DIA

11,8
ll.:
1.

11.8
11.8
11.8
11.7
1146
1146
11.6

oRIF DIA

ORIF DIA

1249
1240
1240
1230
12.0
11.9
]]nU
11.7

ll-

N7

1440
18,4
14,98
14,4
13.9
13.8%
1340
12.%
12.2
1241

20638 CM
13,9

119
117
11.6

040635 CM

14,6
1.9
13.9
13.9
1.8
1%.4
12.8
1248
1.8
1.4

#.0835 CM

1244
12.4
1243

f+0635 €M

120
13.1
1341
1.4
13.0
12,5
1.7
110
1048
15,6

A,0635 CM

13.7
137
1346
1344
13,6
13.1

V2.2
11ek
1143
111

G/CMI

QUALTTY
Vap/mix

FLOW RATE 1.13 G/§

04000124
0,000111
0,600111
0.000110
0.000109
0.000105
0.000094
0.000085
0.000082
04000681

04305
0.337
0,339

FLOW RATE 7.13 6/8

0,000117
04000105
0,000105
04000105
0000104
04000101
0.000092
0000086
0.000083
0.000081

04363
0335
6+336
0+338
04340
fHe3ab
fa363
04380
04390
04396

FLOw RATE 1,13 G/5

0,000} 2%
0.000713
0,000112
04000112
0,006110
0.000)06
0,000095
04000087
0,000084
0,0000A2

8,301
06333
fe336
0-335
0337
0e343
0,361
378
Ge3R6
0.390

FLOW RATE 1,13 6/%

0,000112
0,000101
0.000100
04000100
0.000099
0.000094
0.000985
04000077
0.000074
0.000073

fo3p2
00334
043368
00337
02339
D345
0e362
04379
fe387
389

FLOW RATE 1413 6/8

0.000118
0,000106
0.000106

04000105
0.00010%
0,000099
04000089
0,000681
04000077
0,000076

04301
h.334
6335
N+336
«339
<345
2362
«379
« 187
03RS

FLOw RAYF 1,13 G/8

0,000123
0,000111
0,000110
04000109
04000108
0.000103
0.0008%92
0,000086
04000081
0.000079

£ 301
»333
2335
fe336
04338
64304
Ge382
0,379
04386
0,388

MYKTURE AEYMOLNS  STERMAN

EMTHALPY N
i

LIO TEMP 22.1:

=221,37
-Zns 20
~254,26
-223 49
=21n1,97
~10R,24
~187.03
175,86
171013
=170+29

LIQ TEMP 22.8 K LIn PRFSS 3,29 ATM .CaRT

.??2.76
-Zn&.ﬂq
-Zns 15
-2n5-58
=2hé bt
~2R1 .66
«193,34
«185,03
=180.61
~17R,42

LIG YEMP 22,0

«223,24
-287,57
~286,84
-Zns.?ﬂ
-Znﬂ 17
-Zn?.AQ
=194,36
«lR6,26
182,21
=~180.50

116G TEMP 22,0

-223,41
-2n1 88
-Erh.GS
26,28
«2R5,16
«2/72,51
-1t6,43
«186,39
182,71
wlfl,62

\
LIQ TEMP. 22,0

«223,41
287,48
-2A6,75
206,17
~2§5.06
«202,38
~104,23
-1r6,12
=1R7,61
-181,89

L1G TEMP 22,0

-273,36
«207,39
=206.66
~206409
204,96
-2h7,27
«104406
«185,89
182,45
181,87

UMAER

167564
167587
167597
167608
167647
168084
160489
170527
17j038
171294

169369
169385
160393
169401
169440
169802
174935
17)768
172198
172413

¥ Lln PRESS 3,29 ATM CART

167588
167625
167645
167664
167727
168507
170198
171454
172042
172338

K LIn PRFSS 3,29 ATM CART

170678
174766
170809
170&%3
177988
177881
171561
174RQ09
175383
175672

K LIn PRESS 3,29 ATM CART

169118
169219
149268
169318
1&9470
170451
172260
173606
174220
174830

K LIn PRFSS 3,29 ATM CART

167921
168020
168069
168118
16A26%
149262
173108
177476
172105
173621

0.034n4
0,00232
0.00185
0.00160
0.00158

- 0,001%8

0.00146
6.00137
0.00081
0.,00000

0.03%22
0.0019¢
000124
0.00121
o.qolzo

0.00118
0,00113
0.00108
0.00106
0.00103

0,03382
0,00189
0,00123
0200120
0,00118
000117
0400112
0.00107
0,00093
0,00074

0.03439
0.0019]
0400125
0.00122
0.00120
0.00119
0400113
0.00198
0.,00079
0,00036

0,03453
0.00100
0.00125
0.00122
00012}
0.00119

0.00174
o 00109
0.,000K9
0.00011

040345
0.00190
0.00125

900122

8.00120
0.00119
0.00113
0,001n8
0400064
0.00u00

K LIn PAFSS 1,29 ATM CaART

2.944
0.797
0.212
0,207
04207
0.208
0,208
0,207
0,726
04000

3.034
0ep42
04159
0.758
04154
0.155
043155
02155
0.156
04163

3.871
04239
04156
00753

0s152

043153
04753
04353
04336
0,109

3,939
0262
0.159

0.355
04155
04155

0,155
0,155
0.11%

0,053

3,951
0,241
0.160
04155
0,155
0,156
00156
0.156
0,100
0,618

3,948
Qo24)
0,159
04155
0155

0.j56
0,156
04158
04096
Q.000

MEAT FLUX EXD H=Y
PAHAMFT!ﬂ AT waLL
w/cu2

Cnes
W/CMPmK

HYR PWR

D,03489
0,13079
0,0730R
0,02671
0.01672
0,n1188
0,00R95
0,00887
g,01121
0,00000

HTD PuR

0.0357%
0,130%1
0,07827
0.,02612
0,01381
0.01127
0,00845
0,0n842
0,00857
0,00710

HTR PyR

0,03483
0,1%213
0,07237
Ge02774
0.,01394
0a01126
0,00839
0.,0083%
0.,00877
0,00577

HTR PwR

0,03531
0.13506
0. 07548
0,0266]
0.01386
0,01125
0,00838
0,00840
0.00947
0,0032%

HTR PWR

0,035R3
0,i6084
0,08577
0,02626
0.01379
f.01111
0.,00837
0,00837
0,n100R
¢,00107

HTR PyR

0,035%89
0,166
G,0R380
0.n2654A
0.n1302
0.01125%
0.,00839
0,00842
0.01056
G,00001

FAP/FPSD
HaT COEE

0000 W

anNaney
YT
t3 A XYL LY
23,000
10,629
7.913
5.337
5,242
8,823
.002

06000 ¥

GROHHEYH
LT reY 21
sHBEBEY
18.853
8,507
£,679
4,312
4,361
4 460
3.450

0,000 W

CTETE 2]
T2 Z YT
Y 22 7
27.049
11,543
8,695
5,.A38
5,819
6,514
3.974

N 000 W

LA 2322
saRpuéne
G HsuHo
24,940
11,148
8,443
5,649
5,688
7.5812
2,317

0.00n W

aly . o
nhGpntn
danadts
26,146

0,.78)

0,000 w

EAL T L )
LA AT A L)
BERGHGG
26,209
10.P30
8,161
5.4A2
5,525
A A%
0.007

eXDIS-T
Het COEF

6,936
13,271
7,434
2,083)
1.603
1,291
0,947
0.892
S 14053
0,000

5,057
13.270
7.947
2,752
1.499
1.223
0,901
1,866
0,864
0,719

5,021
15,486
7.391
2.923
1.517
1.226
0,899
0,864
0.4R0
0,984

5,083
13,757
7.690
2,789
1.509
1,22k
n.899
0,879
0,937
0,326

€,162
14,339
4,716
2.772
1.502
1.212
0,897
0,566
0,985
0,1a7

5,187
16,923
K503
24806
1.51%
1.22%
0.RG9
n_BI0G
1.02%
0,001



W

STA YURF WA | MTXTURE

NO TEMP
- L$

0
o
2

ND 630

122,4
12,8
13,2
15,9
19,4
20.8
24,1
23,8
23,4
26,8

OO RN PR P N

P

2
=
z

NO 613

122,8
12,8
13,6
15,6
19,3
20,7
23,9
23,3
21,7
25,0

PO D PP WN =

—

b ]
<
z

NO 632

123,%
12,8
13.)
18,7
19,4
20,7
23,9
23.3
20,7
26,3

DOD® NPV WA -

-

o
=
z

NO £33

125,
12,7
13,2
15,7
19,5
20,6
23,9
23,2
19,7
23,5

-
DO DN RAP W

=)
o«
2

NO 634

128,7
12,7
13,1
15.6
16,3
20,6
23,8
23,0

18,8
22,8

DL D NP SN

0
<
4

NO 618

126,7
12,7
13,2
15.6
19,4
20,6
23,7
23,0
18,7
22,4

200 D NP PPN

STATIC
SAT TEMP

K MM MG
0nlF DIA 040635 €M
119 12.9
11,9 12,8
11.9 12.8
11.9 12.7
11.9 12.6
11.8 12414
17 ti.2
11.: 1046
Tie 193
11.6 12.1
NRIF DIA £.0635 €W
11,8 12,3
1.8 12.3
11.8 1243
11.8 12,7
1148 12.2
11.8 11,8
11.7 118
116 17,5
110 16,2
11.6 18
ORIF DIA Repb35 CM
11,8 1242
11.8 12.2
11.8 12,2
11.8 12,2
1.8 1247
11.48 11,0
1.7 1142
1.7 10.9
110 1.7
1.6 10,4
NRIF DA 7.0635 CM
i1.8 11,8
11.8 1148
1148 118
11.8 1) .8
1.8 1148
11.7 1149
11,9 18,0
1146 186
1146 18.2
1.6 1841
0a1F DTA §40635 CM
1,9 12,8
11.9 12.A
119 12,8
11.9 17,R
1149 12,8
11.8 12,5
11,8 11.9
1.7 11,4
n.? 1.2
1.7 1t
nalE ALA £,0635 CM
11.8 12.1
11,8 12,2
1teH 12,3
J1.8 1243
11,8 12.3
11.8 12.7
1.7 11,8
1.7 18,0
1.0 1R
1.6 18,5

MIXTUPE

PREGSURE DENSITY

6/cM3

QUALITY
Vap/mIx

FLOW RATE 1,13 G/S

04000116
0,000105
0,000j06
0,000104
0.000j03
04000098
04000089
0,000082
0.000379
0,000077

0+360
0,332
04333
0,334
0335
04339
04349
04389
04364
04367

FLOW RATE 1.13 6/8

0.000112
0,000101
04000101
0.000100
0,000099
0,000696
0,000088
0,000481
0,000979
04000077

8,301
74332
0,333
0,334
04335
64339
04369
0359
04364
00366

FLOW RATE 1,13 G/5

0,000111
0.000101
0.000160
0+000]00
0.000099
0,000097
0.000090
0.000084
0.000082
0.000681

0,361
f.332
0,333
0.336
04335
04339
04349
04359
fa364
0a366

FLOW RATE 1,13 6/S

0,000108
0.000998
0.000097
0.000097
0,000096
0,000993
0.000086
0.000081
0.000679
04000877

04160
Nn,332
04333
04334
04335
0.338
0,349
04359
04343
04365

FLOW RATE 1,13 G/S

0.000117
0.0060105
0.000105
0,000108
0.000104
6.000)01
0.00009¢
0.000088
0.000088
Gen00ARS

04299
04391
0.332

FLOW RATE 1,13 6/S

0.000112
0.000)02
04000101
0+000301
04000100
0.000097
0,000090
0,000085
0,000082
0,000081

0.300
4.9
£e332
0333
0336
0.3%8
0.368
0,358
0363
Ny64

MTXTURE
ENTHALP.
J/6

LIQ TEMP 21.9 ¥ LIn PRESS 3.29 ATM CART

=223,99
-278,38
~2(7.90
«277,57
-256.94
205,48
200,92
=196,35
~103,95
=102,80

LI10 TEMP

28,24
»20R,65
220,17
-247,84
«207,19
205,70
«201,09
©106,68
=1G4.20
=193.29

L1G TEMP

«274,15
-27R,59
«27A,08
-247.76
=247.10
205,54
-2n0.R4
~tak,12
«199,86
=1a3,0%

LYIQ TEMP

224,54
«2AR,99
-2A8 58
-238,16
«2A07,51
-27%5,90
w2R],32
~166,65
»194,53
«103,R7.

L1Q TEMP

«224,51
~PAR, A0
«28R 39
«2AR,05
-247,39
~2n6,Hy
w2n1,0%
«106,27
-184,14
=193,60

LI0O TFMP

224,59
~2hR,90
«2AR,49
~27R,15
-2AT7,69
-245,93
-2R1,21
-10h,47
=104 ,41
~193,96

REYNOLDS STERMAN

Y NUMapgR

169669
169a34
169916
169698
179209
171289
173234
174682
1783469
175640

PARAMETER

0,03456
0,00140
0,00076
0,00072
0,00071
0,00071
0,00069
0.00067
0400065
0,000&3

HEAT FLUX
AT waLL
wW/eume

3,939
0.177
0.093
0.091

219 K - LIn PRESS 3,29 ATM CART

174A54
174937
174978
171019
177147
171998
173631
174042
175403
175685

0,034886
0,00141
000073
0.00072
0,00072
00,0007}
0.00089
0400067
0,0006R
0400044

3,938
0,777
04093
0.n92
04091
0091
0,091
0.091
080
Genbl

2149 K LIN PRESS 3.29 ATM  CaRT

174982
17023
171043
175963
171134
171669
172956
173906
176372
174606

0.03447
0.00161
0.00074
0.00072
0,00071
0.00071
0,00069
0.00067
0,00054
0.00034

3,930
G.178
04093
00091
0,991
00091
04091
04091
0.074
D047

2149 X LIN PRFSS 3,29 ATM CART

171883
171934
171959
171984
172068
177670
176014
175006
175684
175724

0,03458
0.00143
0.00074
0.00072
0.,00072
0.00071
0.00069
0.00068
0,000%0
0.00023

3,934
0,779
0.093
0.091
0,091
0,091
0.091
04091
0.06R
0,032

21.9 K LI PRESS 3.29 ATM CART

148783
169795
160815
169836
169909
170659
171787
172767
179249
173490

0,03461
0.00143
0.00074
0,00072
0,000672
0.0007]
0.00069

. 0,00068

0.,00046
0,00015

3,933
0,179
0e093
0,091
0,091
0.092
0,092
0.491
0063
0.020

21,9 K L1n PRFSS 3,29 ATM CART

'17@811
170858
176580
179903
170981
171558
172893
173879

174359

174600

0,03464
0,00144
000074
000073
0.,00072
¢.00072
0.00670
0,00068
0.,00044
0,00009

3,937
0181
0+094
0en92
04091
04092
0.n92
0en92
0,060
0eni2

EXP HeY
COEF
W7eMZ2ek

HTR PWR

0,03565
0,19235
0,06839
0,02273
0.01214
0.01015
0,00737
0,00767
0,00758
0,00574

HTR PWR

0,03556
0,1735]
0,05340
0,0243%
0,91209
0.01021
0,0074%
0,00779
0,00788
0.00451

HYR PWR

0.03505
0,1789%
0.07113
0,023)6
0,01197
0,01027
0,00750
0,00788%
0,00816
0.00375

HTR PWR

0.03462
G,18379
0,06642
0.02337
0,01170
0,01027
0.,00749
0,00788
0,00837
0,00270

HTR PwR

0,03657
0,22737
0,077R1
0.02477
0,01286
0,01044
0,00763
0,00809
0,00892
0,00182

HTR PR

0.03626
0.19943
0.0693%
0.02395
0,012n9
0,01038
0.,00762
0.00808
0,00916
0,00109

EXP/FPSE  EXP/S~T
HeT COEF HeT COEF

0000 W

LIS 2T
2T TY I
avtondo
23,133
1l.0l6
8,834
5,860
6,203
6,156
4,201

0000 W

Basunte
LTLFEY TS
LYY Yy
24,617
16,795
8,748
5,833
6,210
6,598
3,438

0s000 ¥
HpBanbe
HOBGHUY
EHO G5 HG
23,059
10,562
8,722
5,.,R21
6,207

0000 ¥

L2 rYrees
LTI YT
audanle
23,1642
10,191
8,661
5,767

0+000 W

GaBapos
LTIy s
T2y Y2 1)
26,334
10,614
8,714
5,828
6,318
7.910
1.436

0,000 w

aatpuen
wotgnste
avBBaHE
23.455
10,467
8,662
5,824
6,280
8,217
0.R64

5,143
19,465
6,964
2.374
1,304
1,094
0,792
0,804
0,786
0,602

5,138
17.592
5.450
2,538
1,301
1.101
0,.BOO
0.816
9.810
04470

5,068
18,4131
7.219
24417
1,287
1.106
0.806
0,821
0.833
n.389

5,021
18,662
6,758
2,443
1,262
1,108
0,805
0.826
0.851
0,280

5,014
23,027
T.903
2,585
1,17
1,176
0,818
0,866
0,499
9.188

%, 976
20.224
7,055
2.502
1.302
1.120
0,818
0,842
0.920
0,113



KRTA TUAR WAj{, MIXTURF

NO  TRuD
- X

atavie
BAY YeMp  PRFeSLAF
K MM WG

RUN NO &% NORIF DJA A,063% €M

129,7
12,8
13,2
18,9
19,8
20.6
23,9
23,2
11,7
22,3

DOJBRP AL WN

e

Bl
<
z

ND 617

120,1
15,6
15,0
17.2
18,5
18.8
21,4
20,9
22.7
23,6

IO WP > WA~

ot

P4
<
z

NO 638

124,4
i8,2
14,7
16,4
19,1
1R.6
21,2
20,7
21,8
22,5

DO @B NG U W —

-

RUN ND 639

123,7
16,7
14,5
1641
18,9
18,6
21,2
20,5
20,4
21.2

IO R AN W

x
<
z

NO 640

1234
14,5
14,3
16,0
18,8
18,4
21.2
20,4
19,6
20.5

DIO@~N PR P W T

-

b
[=4
Zz

NO 681

123,7
14,2
14,1
18,7
18,4
18,3
21.0
20,3
18,9
20,3

O T NP S W R

12,0
12,0
1240

0RIF 0IA

12.1
12.1
1241
12,1
1201
1241
1240
1240
1240
1240

ORIF DIA

1241
1241
12.1
1241
12,1
1243
1240
1240
12,0
1240

ORIF DIA

12,1
1241
12,1
1241
12,1
12,1
1240
1240
12,0
12,0

NRIF DIA

1241
1241
12.1
121
12.1
12.0
1240
12.0
12,0
1240

nalF piA

12.¢
124
1240
12.6
12,0
12.0
i2e0
lz.g
11,

11.9

1449
18,2
14,1
1441
1444
13.4
124
117
1143
11,2

He0635 CM

16,8
14,8
14,8
14.8
14,8
16,7
14,4
14.2
14,1
16,1

40635 CM

14,9
18,9
14,9
14.9
14,9
14.A
14.5
14,2
14,
1441

71,0635 CM

1847
18,9
15,5
15,90
15.0
1449
14,5
14,3
14.]
1441

71,0835 Cu

14,4
14,6
184h
1446
14,6
14,5
1401
13.8
12,7
13.4

fs063% CM

1448
14,4
14,4
16,4
P Y Py Y
14427
137
13.4
11,2
1%.1

MIRTURE
DENSLTY
a/7eM3

QUALTTY
VAP/MIX

FLOW RATE 1,13 6/8

0.000128
0,000115
0.000114
04000114
0.000112
0.000}07
04900097
0.000589
0,000086
0.000685

04360
0,932
0,322
0+333
04335
0.338
0349
04359
0,386
04364

FLOW RATE 1,10 6/8

0.000116
0.000106
0.000105
0,000105
0,000105
04000104
04000100
04000097
0.000096
0.000095

Ne363
«375
$376

«377
«379
«386
392
395
+397

FLOw RAYE 1,10 6/S

0,000119
0,000108
0,000108
0.000108
04000107
0,000106
0,000102
0.0000%9
0,000098
04000097

+336
+369
«370
«370

FLOW RATE 1,10 G/8

0,000121
0,000110
0,0001310
0.000)09
0,000109
0,000108
0,000104
0,000100
0.600699
0. 000098

04381

Q+384
0385

FLOW RATE 7,10 G/S

0.000120
0000109
04000108
0,600308
0.000108
0.000107
0000162
0..000099
0.000097
0.900096

0,328
24360

0361

0.362

64363
04365
#4371
04377
04380

0,381

FLOW RATE {.1p /S

0.000119
0.000108
0.000108
0,000108
0.000}07
0.,000106
0,000101
0,000997
0,000095
6.000794

0,324

06357

0,388

$.358
£.389
0436)
De367
043764
0.376

04377

2377

MYXTURE

ENTHALPY NUMAER PARAMETER 4T waLlL
Ny - - w/em2
LIQ TEMP 21,9 K LIn PRESS 1,29 ATH CAnT
~227,8% 167263  0.,03479 30966
-270,03 167382 0.00143 0,780
~237,53 167431  0,00074 04093
~207.20 167480 0400073 0093
=2716,53 167603  0.,00072 0,092
=275.04 168602  0.00072 0+492
~270e36 174737 0400070 0.092
-165,63 172290  0.00068 0492
-193,66 173013 0.00641 04056
=193,36 173376  0.00000 04000
LIG TEMP 23,7 K LIn PRESS 3,30 ATM CART
-282,37 163005 0,03165 4,033
=1R6.07 163005 0400099 0.139
=1R5,70 163005 0.00041 04058
1A5,49 163005 © 0.00038 0.054
~105,08 163010  0.00039 04054
~1R4,07 163080  0,00039 04055
~181.07 163372 0.00038 0.055
178,05 163584  0,00037 04055
176,46 163697  0,00036 0954
175,69 163756  0.00038 04052
LI0 YEMP 23,5 K LIO PRFSS 3,30 ATM CART
-275,57 162925  0,03215 4,020
189,29 162925 0,00104 0742
«1R8,91 162925  0,00041 04057
«1R8, 70 182925  0,00040°  0.055
«1AR,29 162931 . 0,00039 0,054
-1A7,28 163008 0;00039 04055
186,28 163328 0400039 04055
=181,27 163562  0,00038 04055
«179.73 163686  0.00035 04050
-179,08 183749  0.00030 0043
LIG TEMP 23,3 K L1n PRESS 3,30 ATM CART
«207,66 162848  0,03259 4,024
101,36 162846  0,00145 0,142
«160,98 162846  0,00042 0,056
-160.77 162846  0,00040 04055
~100.36 162852  0,00040 0.054
=1R9,35 167936  0,00040 04055
«1R6,36 163285  0,00039° 0,055
~1R3,34 163539 0400039 04055
=~1R1,93 167675  0,00030 0,042
~1R1,46 163743 0,00016 0,023
L1@ TEMP 23,7 kK LIN PRESS 3,30 ATM CART
«209,84 163185  0,03307 4,131
=193,53 163185 0400106 0.742
«193,15 163185  0.00042 04057
102,94 163185  0.0006) 04055
«102,53 163192 . 0,00040 04056
~191,52 163290 . 0,00040 04055
«1AR.55 163700  0,00040 04055
~1R5,56 163998  0,00039 04055
~1R6,2] 164286  0,00027 0,038
~187,85 164645  0,00009 04613
LIO TEMP 23,0 K LIn PRESS 3,30 ATM CART
-271,60 163445  0,03018 4,001
~165,41 163445  0,00147 0,762
~105,04 163445 0,00042 0.+656
wl04,83 163445 - 0,00041 0.05%
104,41 163453 0,000641 05054
~193,42 163574 0400041 0.055
~190.49 166117 0.00040 04058
“1R7.82 164843 0.00039 04055
186,23 165233 0,00026 0.036
«1R5,9% 165629  0,00005 04607

REYNOLDE  STEAMAN

HEAT FLUX EXP H-T

cory
W/EM2wmK

HTR PWR

0,09487
O,Z&an
0,0R00A
0,03238
0.01216
0,01062
0,00762
0,00804
0.00933
0.60002

HTR PWR

2,03734
0,63%03
0.01989
0401040
0.00733
0.00806
0.00584
0,00613
4.00501
0.00445

HTR PWR

0,03580
0,04503
0,02129
0,01257
0,00766
0.60833
0.00594
0.00630
0400511
0.00413

HTR PuR

0,0360%
0,0%5391
0,02368
0.01339
0,00790
0,00838
0,00599
0,00643
0,00506
0,00246

HTR PwR

0,03621
0,05784
0,92544
0.01374
0,00810
0,00859
0.,00599
0.00652
0,0050R
0,00154

HTR PWR

0,03582
0,06495
0,02708
0,01486
0,00859
0.00867
0400607
0,00657
0,00511
0,000R7

EXPIFPSP  Fxp/S=T
H=T COEF r~T COEF

-

04000 ¥

EEA 2T 12 4
aRRDNEH
T Ty Yey
32,1°5
10,356
8,760
9.740
6,194
8,507
0,017

0,000 w

endaann
AUDGEOH
HREHOGD
8,981
5,902

0,000 W

LT Ty T T
abBGRGE
2Ly
11,080
6,158
6,830
4,498
4,953
3,805
3,010

0,000 w

HEOGHO
Ty Y2
wUSopee
11,239

0.000 W

LI
#o0s080
LTy
11,201
6,036
6,66R
4.153

3,695
1,093

0000 W

-~ RESgoO
L2 22122
YT YV YT

13,886
7,366
7,419
4,792
S.,304
4 306
0,700

5,040
78,041
8,109
3,340
14306
1.140
0,815
0.839
0,929
0,002

4,912
3,751
1.896
1,013
0.727
0.791
0.576
0,596
0.489
0,435

4,797
4,372
2,053
1,232
0,766
0,828
0,594
0.620
04503
0,408

6,877
5,252
2.277
1.320
0.798
0.860
0,606
0,037
0,498
0,263

4,949
5,676
2,486
1.366
0.824
0.868
0+609
0.652
0.502
0,153

4,940
6,408
2,663
1,488
0,879
0.883
0.622
0.662
0,507
0,087



STA TURE WAl MIXTURE
SAT TEwMp

NGO TEMP
- L4

&TATIC
PRESSLRE
MM KG

MIXTURE

OFNSITY

G/CM3

RUN NO 642 ORIF DIA $.063%5 CM FLOW RATE

125,3
14,2
16,1
15.3
18,4
18,4
21.0
20,2
18,4
20,0

oy
TOP NP WP W

Ed
<
F3

NO 643

132,0
15,2
14,9
19.3
25,8
28,9
34,5
34,2
33,8
35,7

DIOE PRS-

—t

p.:)
=4
z

NG 644

DO NRN S WA -
n
N
°

-

33.0

)
c
Z

NO 845

128,?
15.0
14.A
19,2
25.7
28,7
34,7
34,5
29,6
n.e

-
DD NP NP W

o
<
Z

NC 646

130,7
15.2
14,7
19,8
25,7
28,9
36,6
36,3
29,1
3.3

-
DODNPN D WA

x
(=
z

NO BaY

131,7
18,0
15,0
19.8
25.8
29,0
36,7
34,0
26,8
291

EL-E R K- RU R FVE

120
12.¢
1240
120
12.0
12,0
12.0
11,

119
11.9

onlF DIA

i2.1
12,1
1241
12,1
121
1243
1241
1240
1240
1240

ORLF DIA

iza1
1241
1241
12,1
1241
171
1241
12.0
1240
1240

ORIF DIA

i2e1
1241
12-1
1241
12,1
1241
12,1
1240
1240
120

12.1
12.1)
12.1
1241
12,1
1241
1241
12.0
1240
12400

QRIF OIA

12,1
124}
12,1
1241
124}
12,1
1201
1240
12.6
12,0

13.9
13.9
13.9
13.9
13,9
13.8

Aa0635 Cu

18,4
18,4
18,4
15,4
1544
18,2
14,7
14,4
14,2
1441

As0635 CMm

18,7
18,7
1%,7
15,7
18,7
18,58
14,9
14,4
147
1442

o635 CM

15.3
1543
183
1543
15.3
1842
18,7
léod
14,2
14,1

oRIF BIA §,0635 CM

1%,
15.%
1843
18,2
15,3
18,2
16,7
14,4
14,7
1441

A NRIE CM

15,8
16,4
15,4
15,4
15,4
15,3
14,8
1444
14,7
14,1

0.000116
0.000105
0.000105
04000105
0,000105
0,000 03
0,000100
04000098
0,000095
0,000094

0,000i28
0.000316
04000318
0,000118
0,000)14
0.00011)
0,000)01
0.000093
0,000090
0.000088

0.0003132
0.000)19
0,000)18
0.,000118
0,000117
0,000113
0,000103
0.,000094
0.000090
04000089

0,000129
0.000116
0.000116
0.000115
6,000}14
0.,000111
0.,000102
0,000094
0,000090
0,000089

0.000130
04000117
0,000116
0.000116
0.000115
0.000112
0,000} 02
0.000098
3.600091
0.000089

0.000131
0,000118
0.000118
0.,000117
04000118
0.000113
0.000}03
0,000098
0.000091
0000690

QUALTTY
VAP/MIX

110 6/5

84372
04355
04356
Q4356
0,357
043589
04366
04372
04375
0,378

FLOW RATE 1,14 6/8

6.379
#4384
04356
04357
04360
De388
7,391
0.414
00426
N.432

FLOW RATE 1,184 G/5

0,422
02427

FLOW RATE 1,19 G/S

FLOW RATE 1,10 G/S

0,318
04349

FLOW RATE 1,16 6/S

0,314
04368
0,350

MIXTURE

ENTHALPY NUMRFR

J/76

~272.80
~1a6,50
-186,12
=165.,9]
=195,50
~104,48
~191,46
=1A8,43
=1R7,14
«186,91

L1G TEMP

«273,77
106,64
=105,68
~194,91
~193,40
«1R9,63
-178,39
167,17
=14&1,26
188,41

L1G TEMP

~274.75
=167.73
-196,78
=-196,02
~1694,5]
~190,78
179,62
=168,69
«142,98
“140.74

L1Q TEMP

275,23
«19R .19
-197,25
-106 4R
-194,97
-181,23
=170,05
w1KR,B9
w163,47
-14},48

LIQ TEMP

-27%,88
~199,04
~198,09
~1497,33
-198%,82
»197,09
~180,93
-149,7%
-1t 42
-142,46

LIG TEMP

276,35
109,50
-198,586
~187,79
~196,29
~102.56
=1R1,43
-170.32
145,22
=183,69

163927
163927
163927
163927
163933
164011
16464}
165113
168367
148493

162448
162448
162448
162648
162457
162576
163069
163428
163621
164717

162132
162136
167138
162140
162155
162321
162918
163355
163585
163700

162528
162528
162528
162528
162536
162648
163112
163450
163632
163722

1462528
162528
167528
162528
162536
162648
163112
161450
163632
163722

152369
162369
162369
162369
162378
162804
163025
163406
163610
163712

C51

REYNOLDS STERMAN
PARAMETER

0.03370
0,00169
0.00043
0.00062
0400041
0,00041
0,00041
0400040
0,00024
0,00000

0,03432
0.00224
0,00155
0,0015]
0400149
0.001646
0.00118
0.00130
0,00126
0.00117

0,03428
0.00225
0.00155
0.,00180

0.00149
0,00146

0,00138
0,00130
0,00110
0.00082

0,03449
60006223
6.00185

0,00151
0.00149
0.00147
0.00138
0.00130
0,00105

0,00069

0403419
0.00225%

0.00157
0,0018]

0,00169

000147
0,00138
0,00131

0.00304
0.,00066

22,5 K LIn PRESS 3,30 ATM

0,03426
0.00226
0.001%6
0,00151
0.00150
G.00147
0.G0139
0.00131
0.00093
0,00061

LIO TEMP 22,9 K LIn PRESS 3.30 ATM CART

44034
Oa144
0,057
04056
04055
0,055
0+055
04955
04033
0000

22,7 K LIk PRESS 3.30 ATM CApT

44079
0,295
0,205
04200
06199
0200
0.200

22.6 K L10 PRESS 3,30 ATM CART

Py
0295

22.6 K L10 PRESS 3,30 ATM CART

4,062
00291
04204
0.199
0.198
0199
0.199
02199
0,165
0,109

22,6 K Lln PRESS 3,30 ATM CART

4,009
0.292
0.205
0,198
04199
04199
0,199
0,198
Gey62
0.104

4,006
0,793
0.204
0.198
0.797
0.198
04198
0.198
04145
0enééd

CART

HEAT FLUX EXP H-T
AT WALL
W/Cu2

CogF
W/CM2eK

HTR PR

0,03560
0.06620
0.02756
0.01689
0.00853
0,60863
0,00608
0.00667
0,00519
0,00006

HTR PWh

0,03402
0,09647
0,07416
0,02778
0,0145%
0.01189
0,00892
0,00904
0.00918
0,00793

HTR PyR

0,033858
010200
0,07089
0,02644
0,01446
0.01173
¢, 00878
0.Nn0BRA
0,00922
.00620

HTYR PWR

0,03489
0.09982
0.07451
0,02785
0,01450
0,01197
0,008R0
0,008R5
0,00938
0,0055%¢

HTR PyR

0,0331)
0,0929R
0,07704
0,02573
0,014586
0,011R0
0,00879
0,n089]
4,.008%0
0,0053R

HYR PwR

0,03348
0,10053
0,07160
0.02569
0,01444
0,01173
0,00876
0,.0088R
0,0098%
0,00373

04000 ¥

HHBpHGR
GRDaBOD
LAY 22 )
75.987
7.267
7,358
4,784
5,389
4,439
0,046

04000 W

HHOGuED
LIy YTTe
LAa g 2 s 2 g
22,041

Ne000 w

22T YT
LT T2 20
L2 Y2 L]
9,287
8,868
6,65%

3,047

0+000 W

voRaabs
saVHHES
andpasg
19,821
8.5R2
6,593
4,292
4,340
5,081
2,863

0,000 w

LA 4222 X2
Gdbanbs

0,000 w

GuBpHTo
BROHBURG
aRbdputy
22,33
1n.611
7.9H2
5.318
$,.625
7.n5%8
2,534

EXP/FPSD  EXD/S-T
HeT COEF

H~T COEF

4,946
6,367
2.723
1.690
0.878
0.884
0,626
0.0675
0,518
0,006

6,774
9,669
7.378
2,871
1.549
1.264
0.924
0.89s
0,885
0.763

4,734

10.258

T.097
2.753
1.548
1,253
0,915
0,884
0,485
0.596

4,932

10,060

7.463
2,897
1,555
1,279
0,918
0,843
0,49R
0,531

4,790
9,431
7,738
2,099
1,566
1.¢67
0.921
0,89]
0.911
0.517

4,76)
0,194
7.216
2.700
1,857
1.263
0,920
0,890
1,936
0,356



§Ta TURE watl MIXTURF
SatT Temp

NO  TEMP
- L4

L

STATIC

MM WG

RUN NO 6a8 NRIF DIA A.h635 CM

129.6
14,9
16,6
18,6
25,7
28,9
34,7
38,4
26,2
28,6

DIOT ~N DI P W N

()

)
<
Z

NO 4%

12R.8
14,7
14,8
18,9
25,7
29.0
A48
38,8
24,7
27,7

DIOWNPPL W

-

P-4
<
zZ

NO A%0

129,0
14,7
14.6
19,5
25.6
28,8
34,7

36,8
23,7
27,0

—
DR NPA P WN -

E~]
c
z

NG ARY

13,2
14,6
14,6
18.2
25,5
PRLR
34,6
34,7
23,4
26,8

DO R~ U P WA

o
<
Z

NO 682

131,.8
14,48
14,5
18,7
25,5
28,8
34,7
36,3
23.3
26,8

2O NPRP W

2
c
z

NO 653

132,9
14,8
14,4
19,5
25,5
28,7
34,5
34,0
22,6
26,3

D B NP W

~

1241
12,1
124)
1241
12.1
1241
1240
1240
12.8
1240

hRIF DlA

1241
1201
121
12.)
1201
1241
170
12su
120
1241

ORIF pla

121
1241
1241
1241
170}
123
1241
1240
1246
1240

nRlF NIA

12.1
12.1
1241
126}
1241
1241
1241
1248
1849
1240

NRIF D14

1241
1241
1241
121
1241
1241
1241
1240
1246
1240

NOYF NiA

1241
1241
12+1
12.1
121
12,)
12s1
12.°
1240
12,4

18,4
15,7
18,4
15,4
15,8
14,0
16,1
1.9
14,7
13,6

A,0635 CM

15,7
18.7
185.2
182
18,32
150
1666
134°
13.7
13k

Aehk3S CM

18,4
15,5
15,5
15,5
15,5
18,4
14,8
144
i6,?
18,1

As0635 CM

18,4
15,4
15,4
18,4
15,4
18,2
14,7
1444
14,2
14,1

fe0a35 CM

18.4
15,4
18,4
18,4
1844
18,3
14,8
14,4
la.?
1441

AeDK3% CM

184
18,4
18,4
18,4
18,4
15,2
14,8
14,64
16,7
14,1

MIXTURE

PRESSURF DFNSITY

G/eM3

0.000129 |

0,000115
0.000715
0,000115
6,000114
0,0007111
0.600100
0.000092
0.000089
000088

OQUALITY
vap/smIx

FLOW RATF 1.1D 6/%

0e312
0,346
0,348
6.350
0,383
De3a0
0.383
0,406
0616
04619

FLOW RATE 1,10 G/$

0.000131
04000118
0.0001)7
0.000116
0000115
0.000112
¢.000101
0.000093
0.000089
0.000088

0,310
04345

00366 .

0.348
Ne38)
04359
04381
a4
fetie
0417

FLOW RATE 1,16 6/8%

0.000134
0.000120
0.000120
0.000119
0.000118
0,000115
0.000104
0.000096
0.000092
0.00009}

.20
0.366
Ge346
0,367
04350
?

ELOW RATE 1,16 6/5

0,000133
04000320
0.000119
0000119
0.000118
0.000114
0.,000704
0eN00AY6
04000093
0,000092

0.308
Ne342
fe4é
04345
348
04356
04379
0.401
Paby
Net)3

FLOW RAYTE 1,10 6G/S

0000136
6.000121
0,000720
0.000120
0,000119
0.0001185
0,000105
0,000097
0.000093
0,000/92

n.07
D436}
0,343
0386
(0347
£+355
00378
De6l0
0,410
0,412

FLOW PATE 1.16 G/S

0.000135
0,000122
0.000121
0,000120
0,000119
0.000116
04000105
0.000097
0,000093
04000692

04305
fe339
De3461
043643
£e346
0.363
04376
0.398
Neb6n8
0,610

MYXTURE

ENTHALPY AUMAFR

NY{d

-277,642
200,55
«199,61
«10R 94
«197,33
=199,60
182,67
«171.36
166,33
~1/6,92

110 TFMP

278,28
=271 ,25
=250431
=169,54
=1GR,04
«104,3y
~1R3.19
-172,10
«lA7,23
=1£6,09

LY0 TEMP

a21R,5%
~2R1,.51
=2A0.56
«10G,20
~168,29
-184,55
-181,38
«l72,24
187,42
wlh6, 60

LIO TEMP

-279,44
«2RP, 4R
~281,53
280477
106,27
«105,56
-184,40
~173,29
~148.50
=187,51

LIQ TEMP

~279,97
-283,00
202,06
=261.30
=169,79
wlOb,NA
194,92
«173,8n
»1#9,03
-148,08

LTQ TFMP

=220, 71
«2h3,9]
~272,96
207,20
200,70
~186h,98
-185,R6
174,77
-170,0%

REYNOLDS

STERMAN

PARAMETER AT wALL
- - W/CH2
LIQ TEMP 22,4 K L1n PRFSS 3.30 ATM caeT
162786  0,03462 4.n2)
162786  0,00226 0,792
162787 0,00157 6.203
167787  0,00183 0.199
162797  0.001%1 0,198
162934  0,0014R 6,799
167686  0,00140 0.199
163889  0,00132 0.199
166179 0,00091 0,141
164393  0,00036 04053
22,1 % LIn PRFSS 1,30 ATM  CAgY
162627 0,03514 4,058
162633 0.00227 04291
162635  0.00158 0.204
162638 0.00154 U199
162655 0.00151 04298
162831 0.,00149 0199
16342R 0.00140 0,199
163864  0,00132 0.199
164164 0.00085 0,731
164382 0.000)1R 04827
22,3 K LIN PRESS 3.30 AT™M caRrT
162290  0,03518 4,055
162290 0.00227 04291
159290  0.00159 G204
162290 0.00153 04198
152300  0.00152 0.794
162432 0,00169 0,199
162982  0,00140 04199
163384 0,00132 0,799
163599  0,00082 0,126
143706 0,00010 0.A16
22,7 X 1.In PRESS 1,30 ATM CaAnRT
1%2448  0,03523 4,037
162448  0,00230 0,292
162448 0,00159 0.203
162448 0,00154 0s398
167457 0,00152 0,197
162576  0,00149 0,798
163069  0,00141 0.19R
162428 0,00133 04398
163621 0,0009]1 0.125%
143717  0,0000% 0,n12
22.2 K LIn PRFSS 3430 ATM CaART
162369  0,03533 44035
162969 0,0023]1 0.293
162369 0,00189 0,203
162369 0,00155 0.199
162378 0,00162 04197
162604 0,00150 0,198
163025  0,0014) 04198
167406 0,00133 Vs198
163610 0,0008] 0,123
163712 0.00006 0,009
2241 K LIN PRESS 3.30 ATM CamT
142369 0,03513 3,093
1642369  0.00232 0.293
162369  0,00140 04203
162369  0,00155 04197
162378 0.00153 04197
162504 0,00150 0,198
164025  0,0016) 0.398
163406  0,00133 0.798
163610 0,00079 6120
163712 0,00001 0400]

=-169,18

HEAT FLUYX FXP HaT

CoFF
W/CHP-K

HTR PWR

0,03421
0,10871
0,nR206
8,03062
0,01455
9.n1178
0. 00RT77
0.no8RY
0,009%6A
0.00317

HTR PuR

U,n676
0,11136
0.0R342
0.02928
0s016%4
0.n117&
GennRT?
0,00884
v,01027
0,nn173

HT® PUR

0,03468
0.,11156
0,0831y
0,n26R0
0.014K4
0.01129
0, 080879
0,00890
0,01079
D.,00103

HTR PUR

0,03390
0.11684
0,08073
0.n2775
0.01667
6,0118R
0,0nA79
0.noRG?
0.01090
0.00082

HTR Pup

0,03371
0,12597
0,0R294
6.,03015
Uyn146T
0.n11A8
0.0n0875
0,00891
0,n1097
G,nn0%8

HTR PWR

0,n3307
0,12614
¢, 0H6R5
0,02679
0.01673
0,n1193
0.n0RR3
0,nn899
9,01139
0.,n00n07

FXP/FPSR
H=T COFF

0,000 W

#BRBOGY
OB pBen
asdpubn
27,95
19,700
8,010
5,312
5,618
7,250
2,178

04001 w

Batposs
Hofsnbu
whfpuGH
25,930
10,603
7.931
5,228
5,332
1,702
1.201

0,000 ¥

Sudobbo
Yy
sadgaby
23,163
10.6641
7,997
$.245
5,347
8,269
0,728

0000 w.

Gednaus
LS TR
LX)
24,17«
10,6179
7,958
4,260
5,375
8,410
0,579

0000 ¥

a2 e 55 G A
LT
LT
26,741
10.AKT
7,075
5,234
$,373
8,51H
0,617

0s000 W

Ratgo0s
nRPopL
swéSants
23,112
10,718
$,029
5,282
5,430
B, QAR
0.047

FAp/s=T1
HeT COFF

4,882
th,652
A 2R3
3,203
1.576
1,274
0.92%
0,495
. 8,950
0.306

4,980
11,345
H,445
3,0RN
1,580
1.274%
0,923
0,892
0.976
D.1Rk

4,883
12.900
R,467
3,193
1ehp4h
1.29%
0,933
n,905%
1,062
0,056

6,812
12,772
R, 864
2,467
1.819
1,308
0,943
0,916
1,041
0,005k

8- 71575



&

w4

STA TURE WAIL MIXTURE
SAT TEMP

NO  TEMP
- K

RUN NO 684

1339
14,5
14,3
19,2
25,4
28,8
33,5
36,0
22,5
26,6

DOBNEDN bW -

K

00IF DIA A.0635 CM

2.1
12.1
12.1
12.1
1241
12.1
120
1244
1240
1240

1544
18,8
1546
15,4
18,0
14,9
14,4
14,2
1441
16,1

STATIC MIXTURE
PRESSIRE DENSITY
MM HG G/CM3

QUALTTY
VAP/MIX

FLOW RATE 1,16 6/S

0.000132
0,000119
04000118
0,000118
0,000117
0,000113
0,000104
0,000096
0.000093
0,000092

305

f,339
04360
04382

0,345
7,353
14375
0,398
0+608
0,409

MYXTURE
ENTHALPY

J/G

LIGC TEMP 2241 X

=221.05
-2h4,27
~283,33
«202,57
«2f1,07
«197,34
106,21
-178,09
-170.3%
C wlA9,49

NUMRER

162766
162766
162766
162766
142772
162864
1679262
163817
161664

143738

C53

REYNOLDS  STERMAN
PARAMFTER AT waAll
w/Cm2

0403519
0,00233
0400160
0.00185
0.00153
0.00151
0.00142
0.00133
0.00079
0,00060

LIn PRESS 3,30 ATM CART

3.992
0,294
04203
04197
0,797
0198
0,198
0,197
0120
04000

HEAT FLUX EXP HeT

COEF
W/ M2 =K

HTR pwR

0.03293
0,12296
0,09006
0,n275R
0,n146R
0.01185
0,008R)
0,00898
0.01142
0,00001

EXP/FPSD
HeT COFF

0,000 W

sodpnan
4B pans
annpa0s
246,134
10,709
7,980
5,282
5,439
9,051
0,007

EXp/S=T
HeT COEF

4,803
12,674
9.227
2,961
1.617
1.302
0,943
0,917
1,086
0,001

[B- 71576 ]



